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1.0 INTRODUCTION

The Intermountain Power Service Corporation (IPSC) has requested that RIM
Corporation (RIM) perform an airflow balancing program on IPSC’s Unit No. 2. This
unit is an 850 MW Babcock & Wilcox coal-fired boiler with 48 burners. The unit is
opposed-fired with 24 burners on the front wall and 24 burners on the rear wall. There
are four elevations of burners on both the front and back walls. The unit has 8
pulverizers. Each pulverizer feeds 6 burners. Each elevation of burners is split and
compartmentalized with dampers at both ends supplying secondary and air to the burners.
Each coal burner has primary and secondary air zones. The secondary air zone has an
inner and outer zone. The inner secondary air zone has RIM flame stabilizers and was
tested with the flame stabilizers in place. The outer zone has register doors to control

swirl.

On November 27, 1991 RIM performed a baseline air distribution analysis on all 48
burners. Balancing work on the 48 burners and comparison test work on 12 burners was
conducted on November 28, 1991. Work was discontinued on November 28, 1991
because of schedule requirements to bring the unit back on line. This report presents the

results of this effort.

2.0 AIRFLOW CRITERIA
Proper operation of utility power boilers for economic, pollution control, maintenance

and safety reasons requires that the secondary combustion airflows to the burners meet

the following criteria:
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° Total airflow to each burner should be within +5% of the average airflow
for all the burners in the unit. If NOy control or low excess air cperation
are not critical requirements, total airflow to each burner withina +10%

range would be acceptable.

o The perimeter loading (around the radius of the burner) for an individual
burner should fall within +10% of the average perimeter loading value

for the burner.

L Individual data point high velocities should not vary from the burner peak
velocity by more than 10%. Exceeding this limit can indicate a blockage

in flow to the burner.

o The minimum velocity at a data point should not vary by more than 20%
from the peak velocity for a data point. Data which exceeds this limit
indicates severely disturbed flow of the secondary air to the burner. This

is generally caused by vortex eddies.

3.0 CONCLUSIONS

With the above criteria in mind, the following conclusions are drawn from the air

distribution analysis and balancing test data collected on Unit No. 2:

1. A savings of $1 to 1.5 million can be achieved by balancing airflows to
the burners instead of installing airflow measuring equipment in each
windbox. Balancing can be achieved by airflow modeling and installation
of corrective devices. The estimated costs for modeling and installation
is estimated to be between $175,000 and $275,000.
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2. The possibility exists for long-term, localized overheating of boiler tubes,
suppert hangers, etc. in finiching superhicaier and rehcater areas guc to
extremes in airflows to burners. Long-term tube wastage may also occur
due to oxidizing/reducing reactions localized around burners with severe

perimeter loading problems.

3. Flame scanning can be improved by correcting current perimeter loading

distribution deviation problems.

4. The secondary airflows to both the inner and outer zones of all burners
are severely disturbed. Almost all test data points within each burner
show clear evidence of severely disturbed flow. It is suspected that
airflow entering each windbox from the ductwork is experiencing flow
separation at the inner corners. This flow separation is resulting in large

vortex eddies which appear to be cascading through the windbox.

5. The magnitude of the disturbed flow is also indicated by the perimeter
loading of the secondary air to both zones of the burners. The average
perimeter loading on the outer zone is +25%, -27%. The minimum
range is +15%, -16%. The maximum range is +41%, -43%. The inner
zones shows more severely disturbed flow than the outer zones. This is
perhaps due to the fact that the outer zone air doors tend to correct large
vortex eddies. Inner zone perimeter loading distribution deviations have
maximum values of +67% and -45%. Both inner and outer zones have

clear indications of interrupted flow across the air door and air vanes.

6. Each windbox exhibits a definite side-to-side imbalance -i.e., one side has
a high airflow which graduates down to low flow on the other side. The
side-to-side imbalance ranges from 6% to 13% for outer zone airflows and
10% to 15% for the inner zone airflows. Not all windboxes have the high

flow point on the same side.
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7. There is a top-to-bottom airflow imbalance between windboxes.
Typically, the bottom windboxes {B and G rows) have thie lowest airflows
in the unit. The highest airflow windboxes are the third row elevations
(A and H rows). Using outer zone airflow measurements, the front
windbox, A level, has an airflow that is 1.3% higher than the average of
all windboxes in the unit, while the B elevation has airflow which is 8.5%
less than all windboxes in the unit. In the rear windbox, the H elevation
has an airflow deviation of +9.3% while the G elevation has a -2.9%

flow deviation.

8. On average, the burners in the rear of the boiler have a 4% higher total

airflow than the burners on the front of the boiler.

9. Twelve prebalanced burner inner zones met RJM’s optimum airflow
distribution criteria of +5%. Twenty-six met the post balancing criteria.
For the outer zones, 28 burners met the prebalance criteria of +5% while

31 met the criteria after balancing.

10.  RJM’s criteria for the minimum acceptable airflow deviation is +10%.
In the prebalanced condition for inner zone airflows, 30 burners met the
+10% criteria. After balancing, 46 burners met the criteria. On the

outer zones, 41 burners met the prebalanced criteria and 44 postbalanced.

11.  Changing windbox damper position to control airflow has little or no
effect on airflow balance between burners. The total flow deviation
between the highest and lowest flow burner with the windbox dampers
100% open was 14.45%. With the windbox dampers open to the 55%
open position, the total flow deviation changed only slightly to 12.1%.
Flow deviations on a burner-by-burner basis remained relatively the same

as well.
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12. A comparison of the perimeter loading distribution deviations on the H
windbox burners for the two windbox damper loadings highiighis how
disturbed the airflow patterns in the windbox are. Normally, if windbox
airflow patterns are uniform, perimeter loading distribution deviations
remain the same within +2%. In the case of the H windbox test,
significant changes in perimeter loading distribution deviations occurred
indicating that windbox patterns are shifting with time, most likely due to

movement of large windbox vortices.

13. Tests of the B windbox burners in a simulated, out-of-service condition
indicates that airflow through the out-of-service burners is approximately
27% of the airflow at full load. Burner flow deviations, while following
a similar profile across the windbox, show more extreme percentage
differences indicating that one windbox damper may be closing at a

slightly higher rate than the other windbox damper.

14.  Windbox dampers do not appear synchronized with each other. The lack
of synchronization creates side-to-side imbalances which may increase in

magnitude as load 1s dropped.

4.0 RECOMMENDATIONS

1. It is strongly recommended that the severely disturbed airflow conditions
on the IPSC units be corrected using a fluid dynamics model of the unit
from the air heater outlet to the furnace nose. The model should be used
to locate and correct the flow separations and vortex eddies which are the
causes of the severely disturbed windbox flow patterns. Flow conditions

should be corrected to the following criteria:
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L Maximum Flow Deviations Between Burners - +5%.

. Perimeter Loading Distribution Deviations Within Burners
- +5% for 80% of the test points
- +10% for 100% of the test points

The reasons for the fluid dynamic model recommendation are as follows:

a. Balancing airflows to burner via modeling and installation
of flow correcting devices can be achieved for less than
25% of the cost of installing windbox airflow meters. The
long-term maintenance costs of airflow meters are also
avoided. Also, some airflow metering devices such as pitot
tubes and air foils require uniform airflow (i.e., modeled

airflow) to work correctly.

b. The very large variations in mass flow between burners and
within burners can potentially lead to localized overheating
and eventual long-term failure in finishing superheater and

reheater tubes and support hangers.

C. The severe perimeter loading distribution deviations in the
burners creates an oscillating, oxidizing, reducing
atmosphere condition on the burner walls. Long-term tube
wastage around such burners has occurred on other units

due to this phenomenon.

d. The perimeter loading fluctuations make flame scanning
more difficult. Improving the perimeter loading to the

burners will increase flame scanning reliability. Balancing
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the flow deviations between burners will also provide more

uniform light flux levels to the scanners.

e. Airflow balancing by banding is not reliable under such
severely disturbed flow conditions. Also, perimeter
loading distribution deviation problems of the magnitude

seen on Unit 2 cannot be corrected by burner banding.

2. Synchronize all windbox dampers over their turndown ranges.

5.0 DISCUSSION

5.1 Report Overview

Tables 1-6 summarize the air distribution and balancing data for each of the six
tests performed on Intermountain Unit No. 2. Tables 1-4 summarize the data
collected at 1152 data points in 48 burners. Tables 5-6 summarize data collected
at 288 data points in 12 burners in two different windboxes. Tables 3-6 are found

in the Appendix. The following identifies Tables 1-6:

o Table 1 - Post Balancing Outer Zone Air Distribution

e Table?2 - Post Balancing Inner Zone Air Distribution

o Table 3 - Baseline Outer Zone Air Distribution

J Table 4 - Baseline Inner Zone Air Distribution

e Table5 - "B" Windbox/Burner Distribution in Out-Of-Service
Mode

J Table 6 - "H" Windbox/Burner Distribution - 100% Open

Damper Position

RJM Corporation - Ten Roberts Lane, Ridgefield, CT 06877 - 203 438-6198 » Fax 203 431-8255
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AIR DISTRIBUTION ANALYSIS
POST BALANCE OUTER ZONE AIR DISTRIBUTION ANALYSIS

Table |
Sunnary Condition Code Trigger Level %
Average Velocit® All Burmers = 3290.42 fpa . Blocked Flow (2322 10
Waxioum High Fluw Deviation = 15.08 % Vortex Action VY 20
Hinimum Low Flov Deviation = -12.08 % Flow & Vortex Action BySY4
Total Flow Deviaticn = 27,16 %
Test Point Velocities (Feet/Minute)
Burner % Velocity
Test Point (deg; 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 285 270 285 300 315 330 345 Average Deviation Peak
BURNER  FES
Higk - 3906 3891 3814 4517 4694 4587 4097 3545 4605 4552 4113 4162 3347 3306 3197 3738 M1 303 3040 3502 3502 3768 4278 4097 (131}
Low - 3066 3171 2264 2663 2606 2675 2804 2629 2865 3722 3158 3211 244l 2506 2652 2757 3092 2539 2108 2356 2398 2686 3079 3002
Aveiage - 3515 3542 2990 4018 3128 3509 3545 3027 4116 4012 3481 3724 2960 2799 3048 3289 3231 3085 2472 3109 2818 3182 3936 3360 3329 1.18
PLDG - 6 & -1 21 -8 5 6 -9 U 1l § 12 -t -l6 -8 -1 -3 -1 -2 -1 -8 -4 18 1
Code - KYRV RRsR O SVRY O WWWY O VWUV VWV svsv o #VsV VW KUKV VRV RVEV  RVEV  kRRt RVRV  Re3R KVRV RVEV  RVEV RVRV  RVEV YWV VY
BURNER  FES )
Big: - 1228 3829 4130 4017 4113 4001 3938 3224 3906 - 3663 4162 4049 3118 3306 371 M9 3763 3891 3THY 3188 4081 4130 3678 4162 1228
Low - 3066 2606 2829 2989 2024 2185 3171 2006 2136 2484 2430 2865 2294 2841 2561 2539 2769 2804 2098 2315 2517 3144 2841 3158
Average - 1638 3240 3484 3539 2646 410 3446 2479 3365 2837 3TE 3344 274D 3083 2855 243 3350 3435 2540 2720 MM 3176 a1 T 3216 -2.26
PLDY - 13 1 8 -1 6 [ K] 5 -9 16 [ IS¢ -4 -l -8 ] LAY ) SRS 11 7 Y 3 16
] Code - VYVY VYUY VYWV VUV vy wwy VRV VVVY  RVEV VWUV VYUY RVEV s3¥2 0 8338 AVEY SVRV O VWUV SVEV VRV WWWV O VWYY sysy o VYWY
BURNER PB4
Bigh - 3768 3488 4212 4535 4251 3829 4033 3875 3985 3953 3738 4G 3238 3618 3738 3401 648 3361 2804 3604 3783 4482 4179 4049 4535
Low - 3652 2409 2757 3TE3 2853 2939 2629 2829 2804 3171 3015 2583 2136 © 2185 3066 2640 3028 2356 2024 2006 2804 3028 2550 2165
Average - 3295 2941 3T4T 4114 3547 3369 3346 3302 3388 3612 3332 3005 2556 3303 3511 3024 3351 2847 2336 3163 3407 3s40 3364 313 3285 -0.17
PLD¥ - 0 -0 14 25 8 3 2 1 3 10 { -9 - 1 7 -8 AN ¢ Y} | -4 [} 11 2 -§
Code - WEV O RVEY O TWWY PUVY  RVEV VRV SVAV SVEV  Esdd xrt: AVRV RVEV RVEV b SVAV SESE 0 RVRV AVRV aWV O HVRV O wuuY yyyy vy
BURNER  FE3
High - 3814 3459 3545 3431 3829 3829 3545 3158 3131 2014 2663 3798 3798 3574 3633 4081 3938 4228 4261 4179 4205 4195 4261 4130 4295
Low - 2769 2539 2495 2606 2841 3079 2495 2264 2136 2194 1961 2080 2977 2377 2305 3278 2792 2964 3459 3238 2964 2816 3040 3265
Average - 1362 3142 2842 3053 3409 3469 3138 2680 2373 2488 2208 3340 3395 2759 3246 3653 3308 3774 3824 3829 3512 3606 3883 3764 252 -1.15
PLDY - 3 L ¢ -6 5 i - -1 -1 - 32 3 [ -0 12 2 16 18 18 8 1 19 16
Code - YRV RVRV  RVEV  RVEV  RVRV kerk VRV VRV VRV #VRV SRV tVEV O SURYV SVEV vy oo vy VWY VWY VWYY VWY VY
BURNER  PE2
Bigh - 3389 3092 4245 4081 3753 4312 4130 3953 4065 4146 3829 3459 3574 4065 3891 3631 3633 3488 3403 4245 4179 4500 4414 4017 4500
Lov - 2046 1848 2015 2769 3053 3040 2721 3251 3488 3184 2865 2675 3197 3389 26 2430 2964 2108 2098 2194 3066 2865 3T 1782
Average - 2907 2578 3503 3388 3382 3939 3222 3592 3820 3703 3298 3011 3394 3900 2745 3193 3329 2933 2585 36T1 3599 3r28 i35 2IM 3297 .21
PLDY - -8 -2 § 3 3 19 -2 9 18 12 ] -9 3 18 -1 -3 1 -1 -2 1 9 13 13 -
Cade - SUEV O RURY VYUV VWV sest WUV VYWY pEee VWV VRV RURY a3t RVRY O AVEV O sER RVRV O #VAV O YUYV WWVY O YWWY O WWWY svsy
BURNER  FEI
Righ - 4162 3347 4641 4676 4658 4500 4396 4362 4345 307 3502 3732 3618 3753 M9 3238 3375 MBI 3722 4654 4049 4179 4658 4312 4694
Low - 2977 2640 2572 3389 3459 3738 2595 2769 3053 2617 2841 3028 2769 3028 2710 257 2388 2214 2367 2829 2698 2572 3MT 2640
Average - 3601 3014 3917 4179 4003 4226 3174 3893 3579 2059 323 3360 3175 3351 3092 2816 2867 2817 3184 IM45 3158 3580 4012 2R 33 4.38
PLDY - 5oo-12 14 22 17 2 -8 13 [ -§ -2 -8 -2 -1 -18 <16 -18 -1 15 -8 i 17 -5
Code - RV VRV VVWY O VWY Wy VYUV VWYV UVUV  RVRY 33 $RRt RURV RXRE VSV RVEV RVEV VRV sV3V VYWV #VRV #VRV O VWV WV
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Test Point (deg)

BURNER

BURNER

BURNER

BURNER

BURNER

BURNER

BURNER

BURNBR

FAG

FAS

PA4

FA3

FAZ

Fal

FF6

FFs

Bigh ~
Low -

Average
LK -
Code -

High -
Low -
Average
PLDY -
Cade -

Eigh -
Low -
Average
BuDY -
Code -

High -
Lew -
Average
PLD% -
Cade -~

Righ -
Les -
Average
PLE% -
Coie -

High -
Low -
Avarage
PLi% -
Co:le -

High -
Low -
Ave:rage
PLLY -
Cada -

Riga -
Low -
Average
PLDY -
Code -

s

3265
2640
2997

-10
(122

3648
2780
3286

ey

814
2816
3204

Yy

3618
2964
3337

f2234

641
3860
4269

1]

Hn
2853
3108

(3224

1648
2787
3190

sy

3783
2828
3351

$V+Y

1238
2335
2789

Wy

3633
2617
316

-6
Wy

31648
1040
3354

$13%

587
3474
4067

vy

3738
3028
3464

L2121

3265
2315
2784

-12
iy

1448
3053
4038

ww

Y
2156

yyy

3560
2495
137

-5
Y

3604
2902
3205

(221

4876
1845
4219

ww

3560
2640
3006

-1
Wy

3722
51
2989

-5
LAl

{245
il
3283

VY

1618
2335

Yy

922
3002
3467

Y

3663
2841
3208

VY

4570
3066
N

vy

3806
2192
3357

vy

i
2356
2671

-1
Yy

4766
2927
4082

v

4033
3015
1837

Y

4081
2o
1686

VY

31768
kit
3500

E231]

FLED
2652
1009

-3
Wy

4174
2098
2100

-{l
ww

3184
2409
2762

-12
sy

32
1417
2238

-28
Y

VY

41862
3079
1883

Yy

{248
2133
3431

Vv

1829
2652
1330

1y

1
2108
2422

-20
RV

2964
1926
2537

-2
Y4y

844
2686
KL

wyv

1648
1663
ALY

-39
sy

3545
2294
3080
A
4146
2675
1519

Vv

AIR DISTRIBUTION ANALYSIS
POST BALANCR OUTER ZOWB AIR DISTRIBUTION AMALYSIS

Burner

120 135 150 165 180 185 210 225 240 255 270 265 300 315 330 M5 Average

I 46 3938
484 3002 iy 1769 a8 2444
2810 3509 3473 3282 3073 2646 2344 2439 2864 2807
-4 -6 - -2 18 -1 -2 S R R LI 12 30
sy LR/ S 1 I 1 4 A 1'21') £Vty Yy

359 MM U 2169 3265 den

3547

1097 3388 3692 1545 3560 3306 3265 3403 3875
3002 2473 2583 3040 2435 2733 2686 3040 3389 2780
3287 3006 35N 56 2787 3165 3284 2768 2936 3113 3580 3582 3156

- -1 5 -1 LI -$ -1 -1 -1 -7 1 12 10 -4 -5

$VrY L2111 YRV RREE BVEV 33 VRV VMY (1213 VEY

4278 4001 3502

133

3707 4535
2367 2386 2335
2885 3133

2914 2816 4065
2156 2305 1891 2264 3445
2552 3459 4005

4379 4356 3502 4570 4431 4065 4081
2367 2335 2895 3306 2356
1786 2881 3898 3583 310

3183 3153
214
ME 381

W YWY Wy YRV VWV WWWY RURU YWWY O WY W ey

3831 4097 4146 4362 4228 3131
2528 2485 1900 1891 2335 22U
3080 3830 2355 3560 2889 2609

3768 3361
617 8
e 298

5236 5198 4658 4601
2506 1874 2204
4671 2645 4004

1641
W
3395 ny

4396
%52 2133 I8

3026 628

VWY WV RV SVAT SUY SVR APV VR VT AV Y iy Wy Y

307 ML 2989 2T
2133 a6 a1t 2234
3207 2530 25T M43

3105 3648 3560 3066 3459 3983
2315 27110 2698 2595 2462 2927
2170 3215 3005 2826 3096 3441

31107 3604 3722 3860
517 2398 2064 3211
2927 3230 3313 564 3564

an
3158
3940 3194

VRV RVRV SVRV O RRRE VRV RV RVRV K SURV VWYY #VSV VRY VY vy

4552 4345 4195
2710 2792
230

£478 3829 4065 M5
1595 2686 2890 3105
1251 3309 M86 3899

179
3678
3967 58

378} 4881 3953 3938
1970 3431 2430 2640
3704 2803 M4

1081 3891 4017
38T 1710 1848 3707
142 2187 1287 UM

VRV RR8 RVEY AVRV SVRV FVRV VEY VRV RVEY RVEV VRV sVRV syRyY (222

2829 3829
22T 21M
2450 3319

692
2528
3072

37
2952
3686

212
2158
1546

2617 3224 3922 3938 3560
070 2224 3066 2214 2686
AT 2942 3881 2T28 0%t

3589
2008
1369

4179
2939
EXARI T2 3041

84 307
0 an
30 88T

3692
2885
1328

VIV SVRY WUV VYWY EVEVSVEV VYWV VWY RVRY SVEV VRV VVIY RV sy vy

3906 3251 3692 3783 4146 4001 3891 dud8 4212
2528 473 3361 2108 2098 2733 2964 3361 2757 2939 M4 2939 459 2572 2506
2881 3687 3794 2400 2889 3442 3246 3859 3276 331 31B0 3650 3891 3062 2984 2801 3164

-9 1 M- -8 § 3 2 L § 19 16 23 -3 -5 -l
VYVY  UVVY WVWY SRV RVRY sury suey LAULUANE VA B UL A ] LAl Ry

4146 4162 4228 445 4001 21

H

Deviation

1.7%

1,28

- -4.28

0.68

0.9

-1.58

-4 14

Velocity
Peak

4166

4570

5236

425

4876

212

4448
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AIR DISTRIBUTION ANALYSIS
POST BALANCE OUTER ZONR AIR DISTRIBUTION ANALYSIS

Burner % Velocity
Test Point (deg) 0 15 30 4 60 7% 80 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345 Average Deviation Peak
BURNER  FF4
figh - 3489 4065 4049 3361 3838 4482 4379 3860 3938 31 3707 4130 3281 3546 3545 3548 4113 3953 3707 3983 3633 4113 4001 4001 1482
Low - 2042 1848 2294 2305 2419 2305 2865 2890 2595 2830 2745 2780 2528 2721 2377 2254 2977 2451 2686 2952 2780 2663 3028 1798
Average - 2376 3347 2797 2695 3056 3926 3234 TT 3261 3163 3151 3641 2926 3100 2745 2972 3779 3068 3200 3418 3182 3307 3550 2299 3153 ~4,18
PLD% - -25 6 -1 -15 -3 25 3 10 3 0 -0 15 -1 -2 -3 -6 20 -3 i 8 1 5 13 -
Code - FVRV O UVUY  UVVV VRV sVRY O YYVV UVVY  RVRV RVEV RERE SURY O UVVV SVRV  RVRV RyRY #VAV VVEV SVRV SVIV #VEV SVAV VWYY tyRV aVsV
BURNER  FF3
High - 4097 2780 3197 3891 4396 4500 3829 4517 4895 4748 4097 3860 3604 3211 3306 4146 4535 4362 4278 4179 3891 4431 4431 3891 1895
Low - 1997 1908 2204 2430 3184 2539 2890 3278 3938 3459 2640 2804 2583 2335 2136 2792 M7 2864 2989 2702 2495 39 2629 2244
Average - 2699 2395 2588 3182 3955 3098 3435 3094 4589 3912 3038 444 2911 2879 2891 361D 4265 3481 3778 3582 3212 3904 3554 3092 3396 319
PLD¥ - AU S T -6 16 -4 I 18 18 15 -1 SRS LIS L I | 6 26 3 11 5 -5 15 5 -9
Code - RVEV O RVEV RVEV XVEV O RVEV VWYV xVRY O WWVY VUV  SVSV  BVRV RVEV  KVEV  SYRY O SVAV VWY KVEV RVRV SVRV RVEV WWEV O VWY sVxy
BURNER  FF2
Righ - 3814 3589 3417 3692 3648 4362 4431 4278 4245 4162 4097 4049 448 4605 4448 3783 3516 4B36 4785 4676 4658 5102 4605 4065 5102
Low - 2006 1970 2136 2305 2175 2325 3798 2792 2804 2583 2550 3459 3738 3985 2792 2039 2640 2769 4146 3417 2409 2733 2204 2015
Average - FG ST 0TIt LpR2 B60)  3TTE 413D 3287 3832 3011 3584 3859 4166 4275 3226 3365 3090 4084 4489 4298 3111 41T 2876 3307 376 5.64
PLD% - < IPEEES O S 11 § 19 -5 -1 3 1 20 23 -1 -3 - 11 29 u -1 20 -1 -§
Code - VRV BVRV VRV RVEV  SVEV RVRY  REEX RURY VAV RVEV VRV eErr 4 VRV SVRY SVRY aVRY YUYV VWWY O VYWY yvvy vy
BURNER  FFI
High - 3938 3707 4162 4517 4623 4694 4448 3265 3604 3403 3202 3891 3692 3560 3875 3969 3938 4179 3938 3814 4001 3969 3663 353! 4694
Low - 3224 3197 3184 3692 3844 3969 2473 2388 2377 2792 2305 2398 3292 1943 1970 2977 2829 2964 2561 3144 3171 2804 2865 2927
Averafe - 3574 3473 3838 €168 4255 4371 3208 2644 3014 3172 2555 3482 3500 2274 3286 3293 3551 3496 3142 3460 3627 3275 3169 324 1319 2.7
PLDY - § 3 ] 23 26 29 -5 -2 -l -6 - 3 [ SEEXK] -3 -3 5 3 -1 2 1 -3 -6 -3
Code - [E2TI0E 231 I 11 YVVY  RVEV  RVEV  REkE RVRV  RVEV  REEE  BVAV  RVEV SV BVEV  RVEV  SVEV  SERF RVSV SVEV  #VSV ki88
BURNER  FBS
High - 3574 3053 3829 3953 3860 . 3604 3829 3633 3445 3692 3678 3663 3618 3278 3051 2890 2663 2451 2989 2652 2675 2853 3922 3107 1953
Low - 2224 2014 2733 2865 2964 2853 3105 2841 2346 2430 1845 1988 2792 2606 227¢ 2430 1943 1742 1952 2224 2024 2108 2539 2675
Average - 2547 2731 3465 3720 3388 3184 3526 3194 2682 3352 2263 3323 3118 2854 2527 aT42 2233 2136 2551 2384 2294 2397 3501 3318 2893 -12.08
PLDX - -12 -6 20 29 17 10 22 10 -1 16 -22 15 8 -1 -3 -5 - -2 -12 -1 -1 -17 il 15
Code - YUYV RVEV VWY VVWY O YWY vy YUV VRV VWUV VUVV VYUV VYWV SVEV  RVEV  RERE SVEV  RVRV  RVEV  BER% VRV RVSV O YV ywYY
BURNER  FBS
High - 3375 3306 3488 4212 4179 3953 3738 3829 3560 2089 3079 3604 3488 2989 2933 3092 3028 3333 3389 3768 4049 3985 35T 3516 212
Low - 2640 2356 2484 2710 3118 2108 2204 2939 2204 2185 2080 2640 2745 2264 2585 2550 2377 2560 2652 3002 3238 3053 2939 2792
Average - 3099 2715 2024 3724 3621 2549 3108 3406 2837 2556 2785 3338 2922 2676 2776 2853 2644 2957 3093 3397 3671 MEE 3197 U 3060 -6.99
PLDX - 1 -H -4 113 18 -7 2 it -1 -16 -9 9 5 -1 -9 -1 -l -3 1 11 20 13 { 3
Code - VRV RVRV VRV YWVY  VWVV VWY SV YUYV SVEV SRV SVEY BVRV BVSY VRV Resr sREr SVRY VAV RVEV VRV YWWW WV ek sy
BURNER  FB4
High - 3560 3618 3707 3445 3604 3545 3459 3445 3560 3403 3265 2890 2804 3092 3079 184 3618 MT4 3445 3828 604 3292 351 1IN 1829
Low - I8 2890 2841 2451 2841 2757 2430 2506 2733 2698 2165 2006 2204 2264 2583 2528 2745 2902 2550 2890 2506 2506 2528 2721
Avercge - 3319 3331 3302 2948 3196 3157 2827 2906 3238 3009 2696 2331 2381 2691 2829 2843 3327 3162 301l M5} 2894 2887 3206 3017 3003 -8.75
PLDY - 11 11 10 -2 § § -3 -3 8 0 -0 -2 -2 -1 -6 -5 il 5 0 15 -4 -4 7 0
Code - VYUV VWV VRV VVVY VYUV VWUV RVEV  YUVV  RVEV  SVRV SVEV RVEV  SVEY k33t #U3Y VWYY WAV VUVY VUV VSV YWYV #eR3
BURNER  FB3
figh - 3545 3516 3860 3768 3589 1459 322¢ 3333 3798 338 3053 35T4 3375 2977 3798 3560 3251 37E3 3663 3079 2989 4278 4081 3516 £218
Low - 2335 2829 3040 2780 2964 2804 2721 2804 3002 2652 2617 2506 2234 2367 2572 2640 1891 2033 2080 2204 1970 2506 2356 2284
Aversge - 3041 340 3590 3099 3296 3063 2945 3063 3565 2965 2800 3114 2613 2680 3387 3139 2336 3076 2709 2538 - 2436 3364 2978 32Ml 3006 -8.64
PLDY - 1 [} 19 3 10 2 -2 2 19 -1 -1 ¢ -1 -l 13 [ 2 <10 -8 18 12 -1 1

Code - SVRY B3R VWUV BVRV  RKEt RRRR RRRR O RERE O SVAV BVEV  RERE RVEV  BVEV  RVEV  RVEV  SVSV  RVEV  SVEV  RVEV  RVRV O RVEV YUVY VWY #V3Y
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Test Point (deg)

BURNER 782
Righ -
Low -
Average
PLDY -
Cade -
BURNER  #B1
High -
= Low -
Aversge
PLIX -
fade -
B

Low -
Average
PLDY -
Code -
BURNER  RD2
High -
Low -
Average
Pub% -
Code -
BURNER  RD3
High -
liow -
Average
PLDY -
Code -
BURNER  RD4
Righ -
Low -
Average
FLDY -
Code -
BURNBR  KkDS
High -
low -
fverage
PLD% -
Code -
BURNER  ADE
digh -
how -
Average
LBX -
Code -

244l
2905

-8
sV

3798
344
1508

(222

3403
2733
3015

-1
j2334

1953
3079
3580

ey

1953
1M
332

iy

1906
392
3669

13

1361
il
2984

-5
W

1604
2780
3268

VY

1251
2015
2525

-22
Y

552
KR!
1844
Vv
{001
1083
443
W
1081
3238
3625

vy

M1
2684

3189
$ViY

3663
2585
3008

-8
Wy

1814
2254
1278

sy
4130
3184
318
Y
3107
3040
1382

E121]

£195
3361
3716

S
ey

4049
473
445

Yty

1633
3040
333

f223

1212
3502
3876

L1233

4049
2l
3694

15
Ay

31875
s
3513

1860
2769
L)

-0
vy

1875
236
2769

-1
Y

3648
2769
3162

-3
ey

£097
1333
3784

$34¢

4048
292
3638

(212

3604
2121
3095

-4
LAl

3953

ww

387
2325
2794

-13
Y

133
2640
297

-9
LA

4623
1319
4138
\iidi
3969
3251
31620

(2222
1138
2192
3355

Yy

1323

3783
2080
2541

-20
$yEy

049
2652
3598

Wy

3689
2192
3193

33V

4319
HH
1848

Vv

1853
3184
3536

(£33

3768
2u
2698

-7
ey

3238

2348
-28
Wy

4312
Hn
3966

v

3531
1002
3250

E1214

3378
2185
Uy

-9
sy

AIR DISTRIBUTION ANALYSLS
POST BALANCR OUTBR ZONR AIR DISTRIBUTION AMALYSIS

Burner

120 136 150 165 180 195 210 225 240 255 270 285 300 316 330 45 Average

2606 3488 3347 3707 3548 3053 3375 M4 3875 3753 1985 4097 3969 3875 3938 3860

1900 1961 2146 2234 2652 2388 2430 3118 3224 3066  317L 3403 3197 2517 2877 1908

2138 3052 2430 3251 2899 2726 3056 3312 3562 3427 3627 3861 3680 3022 3678 2553 2970
3 2 4 -i

YRV RVEV  RVEV VYWV RVEV  RVEV SVEV sk W YW VWY vy

843028 3028 3105 2829 3158 3040 3184 3753 3938 382% 3618 4113 4065 3938 4065

2462 2672 2315 2274 Q175 2204 2165 224 2780 3333 2675 2804 3131 17 3560 3633

2720 2884 2552 2810 2386 2852 2491 283% 3419 3666 3017 33E6 3346 IMIT 3Ty 3850 312
-13 -4 -18 -0 - -5 -2 -3 9 1 -3 1 2 0 20 U

LAV AU LA LB LU L A LA L 1) VWY sy vy

4212 4212 4065 3BI4 3144 3922 4001 4065 3632 3618 2830 3906 4113 875 3278 33%9

2829 2495 2595 2506 2572 2883 316 2964 3028 2377 2284 2204 3079 2872 2194 2204

3844 2001 3706 2861 2861 3552 3642 3361 3394 2192 2613 2281 3689 3215 2708 2045 3163
2 -8 m -1 -1 12 15 6 T -1t 1 i1 [t -1

YUYV VWY WUV VWV eRee GYWY O UVVY O UVEV s 3URV VRV VWUV GVVV VVVY sveV sy

3502 4113 3963 3105 3158 3028 3066 3574 3403 4049 3829 425 448 M3 4081 I8M4
2335 2409 2780 2117 2346 2572 2274 2606 2419 2473 2595 2698 3502 3674 3063 3079
2858 3533 3099 2530 2820 2830 2789 31Ty 2819 350B 3048 3635 4259 3913 3509 35U 3202

YRV BVEV  SYRY KUV BYBY  gek% SVAY VRV SVRV XUV VRV tVRY yywy L2 212

4097 3783 3545 3722 3502 4017 3922 376R 3417 4065 414 48RS 4535 4345 4195 MW7

1997 2865 2356 2305 2388 2629 3197 2841 2710 2902 3633 3783 3516 3531 2484 2070

21 3243 2851 3070 2878 3384 T4 331 3084 3693 3987 4365 3959 4013 3030 2658 3253
-0 -0 -12 Y 4 1

RV RURV RURV SVRV RVRV #UV #RRE VRV #VRV #VRY VWV VWV #e Y Uy

4400 4278 4587 4065 3618 3445 2989 4179 4087 4033 4748 4345 3985  M45 1692 3985
3389 3131 3184 2325 2430 2769 2409 2517 3319 2TI0 3040 3144 2194 2274 2585 2640
4061 3171 3780 2686 3187 3120 2745 3629 3681 3160 4055 3TIL 2987 2866 3070 3386 311

VVVV VWUV UVVV SVRV SVRV ekt ket aVEV RERE STRV UVUV VRV sVeV #VEV WY Wy

3531 3251 3648 3361 3313 2710 3502 4065 3906 3618 3783  3BIB 3648 4766 4676 4379

2377 9629 3066 2804 2315 1734 1798 2721 2042 2080 2451 2484 2506 3068 3445 - 2430

2701 3023 3427 2989 2821 1913 2971 3444 2512 3128 3075 2961 3181 4417 4018 294 3225
-16 -6 3 S ¢ B ) -8 7T - -3 5 -8 -1 kY 25 -9

WV thRs REEE BRRE O RVEV  RVRV O RVEV  SVRV RURY  RURV  RVEV  BVRV  RVEV WWWY O VWV WWWY

33333875 3545 3197 3648 3589 3292 3906 4146 4081 4048 3722 3218 3388  M59 4245
2629 2595 2583 2T4E 2927 2506 2462 2952 3292 2214 2686 2583 2409 2550 2583 281
2873 3463 3001 3002 3391 2849 2986 3602 3668 2881 3649 3085 2936 2849 3003 3748 N

VRV VWV #VRV REEE O BRRE VRV RURV O WWWV O VUV VWUV VWV RVEV sV sVRV RV gwy

]

Deviation

-

-5.08

-3.88

-2.69

-1

6.71

-1.91

-1.62

Velocity
Peak

413

212

1748

4858

4748

1766

4245
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AIR DISTRIBUTION ANALYSIS
POST BALANCE NUTER 2ONB AIR DISTRIBUTION ANALYSIS

Burner X Velocity
Test Point (deg) 0 15 30 (1] 60 75 80 105 120 135 150 165 180 195 210 225 240 285 270 285 300 315 330 35 Average Deviation Peak
BURNER  RH1
Righ - 4130 4097 4803 4712 (570 4396 4966 4730  3BL4  4BT0 4273 3753 2914 3S4S 3431 3814 3738 3015 2989 3403 3STH 4641 4485 4362 803
Low - 3502 3131 3333 3375 3531 3459 3707 3B02 3118 3ITL 3403 2305 2305 2652 3028 3202 223 2335 2146 2284 2853 2640 3891 3144
hverage - 3855 3631 4266 3909 4047 3883 4421 4046 3353 4216 3685 2773 2829 3220 3176 3610 2646 2741 2412 3056 3197 4065 4127 3506 3520 6.96
PLDY - 190 - 3 21 11 15 10 26 15 -5 20 5 -1 - -9 -0 KRNI S Y IR ) S & -§ 15 11 -0
Code - *R3% 0 RVEV O YVUY O UWWV O VWY VWY WYYV VYWV sRR VWV SVEV 3VRV SVEV  KVRV ERRE BBtk SVEY RVRV RURV VRV 4yRV YWV Yy
BURNER  RH2
Higa - 3768 3783 4278 4113 3985 4500 4245 4065 3663 4414 4362 4329 4295 3488 4162 4195 4535 4448 3738 3707 3589 3663 4431 3806 1535
Lov - 2572 2561 3015 2698 3118 3238 3a5L 2473 2430 2710 2595 2792 3053 1043 2006 2146 2224 2782 LTI 2686 2027 2816 3066 3144
tverage - 3058 3195 3710 3310 3T 3677 3764 2841 2878 3890 2989 3802 3370 2341 3547 2530 4007 3399 3477 3288 3268 3198 3772 3672 3350 1.89
PLRY - -9 -5 11 -1 3 10 12 -1 -Uu 1% -l 1 [ -3 § - 2 1 { -3 -2 -§ 13 !
Coce - VRV AVSY YUYV UV VRV YUY WWUV  RVRY  SURY VWUV YWYV YUV VUUY SRRV VWY UUVY O UVWY O WUV eseb RVRY et gyey yYYY eekd
BURNER  RH3
High - . 3574 3814 4261 4261 3829 4617 4379 4482 4913 4895 4431 4379 3985 3829 4228 4195 4641 4081 3814 3361 3618 4396 4329 3922 [3T§]
Low - 2952 3053 3306 2816 3092 3265 2890 3333 59  3ITL 3545 3663 41T 2108 2629 3171 39T MM 2877 2816 2675  280¢ 2890 2769
- 42 3466 3934 3397 43T 4043 3458 3900 4612 3687 4103 3933 3628 2745 3925 M52 4148 3786 3203 3046 2983 3911 3255  MI0 3611 9,75
-13 -4 $ -6 -5 12 -4 8 28 2 14 9 1] 9 -4 15 § 4 -6 -18 8 -0 -6
Gods - tREE RRRE O RVEV  BVRV  BRRE VWYV RVEV  VUWY O VWMWY vy BEEE O RREE RSV RVEV  8VRV YWV BRER RVRV  RR3S SVRV  RVRV  RVEV  4VHY
BURNER  RR¢
Higk - 245 ol I Gig 4517 4212 4113 5044 SO44 4641 4587 3783 3604 4195 3678 3798 4587 4431 4065 4785 4821 4730 4162 5044
Low - 3574 2356 804 3171 2419 3814 3066 2989 2M45 ML 3844 2939 2305 2572 2781 2769 2964 3105 2484 2640 3474 4195 2698 3053
Averege - 1899 3308 3233 4189 3597 4196 3844 3467 4393 3841 4305 3787 2705 3112 3356 3L11 3329 4107 2955 3T4L 4480 4551 3300 3135 3683 11U
PLDY - 6§ -13 -2 14 -2 14 [} -6 19 i 17 3oo-r -6 -9 -1 -1 1 -2 2 3 A4 -0 1
Code - FEER O RVEV SVEV RVEV VAV BRRk RVRV VRV VWY VWYY VYWV VRV RVRY VRV RVRV  SVRY VYVV  RVRV RURV yYWY YWV svay
BURNER  RRS
High - 4113 4049 4535 4261 4623 4858 4694 4162 4605 4658 3118 4T48 4676 3663 4895 4T85 4712 4500 4500 4482 4895 4895 4605 4431 1895
Lov - 2927 2430 2952 3168 3053 3474 3516 3574 3648 2194 2400 2583 2780 2853 3389 3333 3545 3278 2721 2816 4033 3922 2064 2865
dverage - 1572 3008 3838 3602 3914 4443 3866 3823 4306 2063 2895 4176 3229 3247 4424 3871 4120 3856 3313 3987 4667 4395 3TL4 3444 3787 15,08
PLD% - -6 -2l 1 -5 3 17 2 1 uwoo- -u 1w -5 -i 1 2 § 2 -1 5 2 1§ -2 {
Code - RYRY O RVRV O YUVV O SVEV WYYV VYWV UVVV  RRks YYWV O YVUV RVEV O VWYY VYWV RVRV O VWYV VWEV O VWV VWV VWV WWW vy o vy
BURNBR  RHG
High - 4162 3738 3648 3985 5082 4988 3829 4362 4212 03 4414 4097 3969 384 4500 4179 4362 4694 4652 453§ 4482 4362 4785 4608 5082
Low - 2539 2325 2733 2977 3678 3265 2356 2398 2127 2561 3131 3678 2865 2710 2629 2769 3516 3860 2964 2902 3333 326% 5M6 21
Average - 3108 3084 3066 3679 4623 3789 2725 3977 2641 3LAS 4014 3903 3196 2931 4022 3404 4000 4202 3507 4014 4002 3864 4241 3887 3626 10.21
PLD% - -4 15 -15 1 27 [ IV 1 1w -2r -1 1t 8§ -1z -1 11 -6 10 16 -3 13 10 1 17 7
Code - SYRY  RVRY  KVEV  SVEV  VVVY  UVYY  SVSV BVAV  RVEY  SVRV SURY 338t SRV Ri31 0 RVRV SRV 8t YRV BVEY  4VRV RV VVWY VVWY
BURNER  RCI
High - 4130 4130 €179 3860 4329 4396 4623 4605 4500 3829 4658 4641 3618 4431 4465 2710 4517 4623 4146 4465 3798 4517 4162 4212 4658
Low - 2077 2902 2816 3105 3224 3066 3015 3053 2841 2964 3574 3333 040 2851 2495 1687 2356 3292 7L 3238 2952 3007 3015 M5
Average - 3426 3362 3520 3518 3726 3904 3327 3963 3282  MO5 4380 3631 3281 3676 2954 2021 4064 3705 3513 3870 3268 3890 3490 3752 1543 .67
PLDA - -3 -5 -1 -1 5 10 -6 12 -1 -1 2 3 -1 L -1 -8 15 § -1 8 -8 10 -1 ]
Cade - YRV RVRV RV sses VWUV VYUV UVWY O VVWY O VNVY O RVEV O VWY VYWY BRER O YVVY UYYY VRV YUYV VYWY RVRY O VWVV SVRV yYYY syay
BURNER  RC2
Higa - 3158 3985 3820 4245 4146 3938 3417 4587 4278 4329 4378 4146 3389 4195 4212 3844 4535 4587 4312 4295 4130 3545 3333 3083 4587
Low - 1874 2052 2194 2506 2473 2462 2462 2495 2841 3079 368 2136 2070 3040 2451 2410 3306 3197 3516 345 3278 1804 2430 2398
Average - 2354 3310 2745 3232 3126 3046 2840 3998 349 3864 38TT 2513 3003 3811 3052 3205 4212 3T4T 3990 3B9L 3734 3180 2825 2738 3310 0.60
PLDY - -29 -0 17 -2 -6 -8 -l 21 -5 11 17 -u -9 15 -8 -3 o 13 21 18 13 -4 -5 -1
Cods - YRV RVRY VRV YUYV YWVV RVEV RyRV O VYWY VWYY VWY VYWYV RVRV VYWV UVWV svEV VWV WWY VYV sVRy eVEY xRy
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Test Point {deg)

BURNER
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BURNER
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BURNER
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BURNER
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Righ -
o -
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L% -
Sode -
RC4
digh -
low -
Average
PLDY -
Code -
RCE
ligh -
Low -
Average
PLDY -
Code -
RCE
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Low -
Average -
oL0% -
Code -
RG1
High -
0¥ -
iverage -
2LD% -
Jode -
RGL
sigh -
Low -
Average
D% -
Sode -
RG3
high -
oW -
hverage -
oLy -
Jode -
R4
High -
Low -
Average -
YLDy -
Jode -

4033
31306
3754

E223]

2192
2335
2592
-12
(22 4]

4295
2921
3288

3

vy

4362
3168
sy

3906
2782
3433

Y

4228
/N
3868

(2123

0
2367
2649

-10
WY

3663
2902
3309

VsV

4065
2721
1287

LAY

2952
262
2646

-10
(121

3738
3105
3508

(2214

3308
291§
ey
417
293¢
3679

vy

3238
2
2830

Wy

4587
2308
3066

-4
vy

Yy

312
2816
31265

Yty

4195
2804
3288

-2
ww

1618
2388
2881

-12
VY

251
2628
8

$15%

un
2133
3058

VY

4552
3326
v

41l
3211
3143

sy

3604
1934
244

-29
Y

4178
028
3530

ww

4396
2583
1827

vy

3502
2539
1054

LYY

3
U451
2781

-13
Y

1361
2024
2984

-13
W

4552
I
4170
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4081
2829
3504
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3028
2367
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-1
W
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AIR DISTRIBUTION ANALYSIS
POST BALAKCE OUTER ZONB ALR DESTRIBUTION AMALYSIS

Burner
120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345 Average

%

Deviation

Velocity
Peak

4179 414 4312 4185 3201 3560 374 3238 3187 36T4 3906 3604 3783 3604 4623 46l

3053 2964 3238 2471 2264 2335 2595 2710 2484 2473 2506 2861 2792 2663 2710 2042

3822 3930 3926 3137 2715 3044 2081 . 2980 2779 2801 3234 3011 3373 3137 3893 am4l 1256
17 2l 131 4 -1 -1 -8 -4 -5 - 1 -8 4 -4 20 -16

VUV VWV VUV VWY RVEV  SVRV RVRV eRee aUEV BVRV KUV BBV aVsV aysv o ywwy o wvwy

4049 4081 3265 34T4 3238 3545 3985 3663 3431 3488 35TL 3197 3475 3491 1T IS

3250 2829 2572 2317 2495 2640 2952 2792 aT45 2005 2528 2274 2606 2388 2108 2388

3488 3396 2932 2981 2874 342 3516 3278 3060 2984 2911 2650 3246 2857 2646 3030 1203
9 f -8 -1 -1 -2 10 2 -4 -1 4 -n - -1 -§

SRR RYRY  sVAV  BVEV VRV VSV VRV BVEV  B8R% RVRV VRV BVRY  SVEV  RYSY  SVEY VSV

4245 4017 3251 4605 4500 3118 4278 4517 3844 3876 3T 3306 4001 3938 3516 4312
3678 3250 2136 1997 2583 1848 1997  M88 2244 26 2721 2606 2617 2841 2816 2769

3971 3552 E61l 3959 3263 2223 3674 4121 2611 3294 IM1 2996 3265 3319 d221 343 3392
17 5 -4 11 4 i 8 i -n 4 -1 12 -4 -2 -5 10
w50 SVRV WV VUVY #VEV WUVW O VVWV RVEV RVET VRV RURV STV syay deer VWY

3604 2377 3015 3722 3953 3816 3261  3IB4 4587 4535 4001 4988 5159 4969 4876 4329

117¢ 1952 2098 2561 3292 2841 2561 2451 2462 3265 3040 3707 3738 3678 3692 3131

2191 2157 2603 3424 3582 3148 2824 2719 A1n4 3694 3593 4521 4612 4291 4119 3798 447
S -1 ¢ - -1 -2 13 7 4 i kL 11 19 10

SYEV kRt VRV VRV RREE O ABRE O SUSV VRV VRV VRV BVEV O VWUV WWWY O UVVY VWOV svsy

4208 3589 4081 4017 3265 4162 4097 3618 3S60 3502 3678 4049 376} 3891 4517 4312

2675 2698 3171 1766 1766 3002 2640 2629 2675 2640 2757 3197 44 2989 3663 3197

3004 3184 3829 2144 2864 3762 3046 3247 3227 2010 3236 3629 3471 3512 4222 3613 3365
-11 -5 M- -1 12 -9 -3 - -H -4 8 3 [ 25 7

VUV RVSV RVEV  SVBY RVRV UWVV VYWV VRV HVEV VRV RVRV SVaY dsne aysy Yy

3829 3092 4345 4278 3678 3545 3604  3IGTE 4081 3531 3969 4785 4396 3906 35T4 3768
2606 2156 2441 1TT4 {943 2484 2629 2675 2780 2902 3002 3431 2698 2841 2841 3079
2971 69 3816 2263 3034 2040 3155 3177 3178 37E 3SRZ 441 3100 3382 3223 1388 3280
-0 -25 16 -3 -8 -l -4 -3 -3 -3 8 2 -6 3 -2 2
SVEV  RVEV VYUY VRV BVEV RURV SVAV VRV RVRV EsRr RVRV VUWY O WWEY SURV VRV et

I040 3053 3278 3184 2792 3078 3224 3319 ITOT 4320 4312 4065 3488 3633 3161 3184
1970 2254 2451 2686 2441 2506 2325 2356 2720 3105 2989 3E31 2m3 2517 2528 2561
437 2664 2866 2923 2617 2886 2597 2957 3185 3954 3690 3633 3070 . 3036 2968 2768 2936
-17 -4 -2 -0 -1 2 -1 1 8
VRV HVSY RVEV REBE O RRRE O RVRU SVRV O SVEV VRV VRV VWY D VVEY SRy susy sVay ke

4069 3969 3844 M7 3985 3768 3197 T4 3292 3648 3722 31 4228 4130 4212 4362

2462 2539 2388 2398 2430 2146 2194 2572 2484 2640 2136 2430 2733 U7 3648 2768

3000 3088 2803 2842 3374 2569 2706 3073 2T45 3272 2687 2906 3823 3701 3870 4138 3206
-8 -4 -1 -l 5 - 16 -4 -l 2 -6 -4 19 15 2 29

VRV RVRV RVRY SRV RVEV RVEV RVRY SVEV aVRV RVAV RVEV KWV gy

-1.06

-2.68

3.09

4,76

2.26

-0.02

-10.11

-2.5%

4552

4658

5159

15§52

4785

4329

15817
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Test Point {seg)

BURNER

BURNER

RS

RGE

Figh -
Low -
Average -
PiD% -
tode -

Bigh -
Low -
Average -
PLDY -
Goce -

AIR DISTRIBUTION ANALYSIS
POST BALANCE OUTER ZONB AIR DISTRIBUTION ANALYSIS

Burner

120 13 150 185 180 195 210 226 240 285 270 285 300 35 330 M5 Aversge

% Velocity
Deviation Peak

3692 4081 4003 2927 3083 2721 3445 4162 3828 3922 4M48 4431 4033 3969 4001 4001
2014 2356 2315 1710 1300 2070 2127 3053 3040 2780 2977 3184 2853 2964 3445 2769
2688 3625 2693 2259 2331 2262 3012 3625 90 3331 3961 3667 3328 3495 3729 3206 3243
-1 1 -t - -8 -3 -1 12 8 H 2 13 1 8 15 -1
VRV YUY RURY RVRV RURV RVRV RURV O VWUV SVRV SVET VEWY O WWVY VUV SV sees dvsy

3753 3218 3602 4033 3985 2865 3722 3502 3953 M6 M7 4145 1017 3488 H465 4218
2710 2804 2865 3144 1734 1807 2335 2325 2640 2356 2484 2675 2829 2606 2927 3079
3355 3005 3238 373 2172 2516 247 2685 47T 2922 2898 3556 3507 3OTY %62 35 a2

IRV RSRE EEES VWV KVEV VRV SVSV  RVEV  SVAV  BVEV  SVEV VWV SVRV ATIV WVWY VW

-1.45

(1113

5.1
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AIR DISTRIBUTION ANALYSIS
POST BALANGE INNER ZONE ATR DISTRIBUTION ANALYSIS

Table 2
Suamary ’ Condition Code Trigger Level %
Average Velocity 411 Burners = 2964.82 fpa Blocked Flow [132 1 10
Waximun High Flow Deviation = 12,41 % Vortexr Action vy 2w
Winimum Low Flow Deviation = -12.64 % Flow & Vortex Aétion Y
Total Rlow Deviation = 25,05 %
Test Point Velocities {Feet/Kinute)
Burner H Velocity
Test Point {dey) ] 1§ 0 1 60 15 105 f20 5 150 65 180 195 210 225 w0 28 2n0 ed% 00 IS 10 M5 Average Deviation Peak
BURNER  FEG
High - 3005 MI9 3848 4405 4225 4684 4533 3982 434 2764 2780 3448 396 3496 4120 4102 3182 35ER 3181 3313 3181 2928 3284 3196 1684
Lov - 2689 2741 2842 3496 3621 3782 3669 3225 2613 1768 1G04 2465 3109 310§ 3343 3637 3343 3081 2638 2784 M4l 2538 2794 1904
Average - 2861 3108 3321 4005 3858 4187 3911 M55 2960 2037 2432 3100 3303 3344 3825 384T 3608 3259 2868 30%) 2836 2702 3047 2369 1231 8.64
PLDY - -11 -4 3 U 20 30 21 7 -4 A3 U -4 3 { 18 14 9 1 -l 3 9 -lE -5 -2
Coge - eks kekk gVRY YYYY 443 RUSY ARV BYRY  RVRV  $3%% 8% k44 SRR 2683 ER4r £3% AR RREY 4843 fa8t sy
BURNER  FES
Bigh - 2959 3388 4172 4218 4155 5425 4857 334y 3T0D  3AT4 2359 3210 3982 4034 3100 3167 3138 3039 2955 2969 3053 34 3298 3388 5425
Loy - 2406 2638 3081 3881 3760 3915 2820 3025 3123 1955 1904 2006 3067 2887 2794 2807 2689 2715 2626 2702 2820 2887 2807 2626
Average - 2674 3120 3783 4080 3969 4581 3250 3218 3371 236 2159 2860 3687 3190 2967 2977 2882 2864 2807 2829 2922 3136 3024 2981 3151 6.29
PLIY - -15 -1 2 2 26 45 3 2 7 - -l -9 17 1 -6 -6 -4 -4 -1 -0 -1 -0 -4 -1
Coce - Rt VRV RVEV  RRE: RERE YVYYV  RVEV BRRR RRRE RUSY  REr% SVRV VRV RVEV  sRRb RRE5 RRBE RRx RERE RREP RRRX SRR KRt RVSY
BURNBR  FR4
Bigh - 4386 5279 5015 4589 4552 4350 3701 3434 2860 2266 2244 3637 3196 3558 3598 3611 2901 2914 3025 2874 3E6T 3701 4405 4085 5279
Low - 3558 3799 3832 3766 4102 2613 2576 2551 1731 1649 1649 2166 2490 2502 2942 2588 1845 1965 2576 2551 2551 2997 19 2983
Average - 4008 4602 €170 4230 4346 3104 3302 2864 2038 1871 2071 3081 2851 2994 3335 2935 2091 2666 2808 2682 2950 3361 4070 3533 3165 6.76
PLDY - 27 5 32 U 37 -2 [ |/ KT Y § SR K1) -1 -0 -5 § S BT Y [ AR § SR |1 -1 6 29 12
Codn - $6% YUYV YUYW ReRE SR3OSV $YSV RURY  RYRV  SURV  BVRV RVRV  RVEU  RYEV kbRt RVET RUSY RySY #3410 R ke Rkt RURY dVY
BURNER  FR3
Biga - 2741 3589 3284 2874 2833 2887 2651 2664 2539 2441 2406 2551 2833 3932 37RO 2715 I3 3T333BT4 O 4BI3 4R21 4386 4155 2083 1818
Lov - 2233 2394 2551 2266 2359 2233 2266 2289 2101 2144 2080 2027 2233 2335 2301 1855 1874 2833 3053 3542 3915 3653 2mp 222
Average - 1421 3013 2805 2435 2634 2480 2509 2437 2316 2286 2232 2259 2545 3320 2796 2124 2811 2L 3355 M431 4265 4080 3136 2550 2862 . -3.48
PLDs - -5 § -2 -1 -8 -3 -2 -8 -1 - -2 -l -1 1§ 2 - -2 20 17 111 49 [} 0w -1
Code - BEEE O ORVEV  RVAV  RVRY  pmEr VSV RERR BRER RERE RREE RRRE RVEV  RVEV VAV BVEV  RVEV  SVRV VSV BERE O YVVY Y ey
BURNER  FE2
Higk - 2807 3605 3589 2613 3434 3527 3685 3480 2502 2728 3637 3637 3750 434 3109 4051 3621 3865 3254 3881 3898 3605 2841 2794 4051
Lov - 2221 2301 2133 2101 2037 2754 3225 2133 2048 2M8 2441 3196 3181 2638 2122 2490 2928 2794 2266 2502 3298 2563 1874 2166
Average - 2504 3130 2560 2370 2020 3300 3362 2535 2243 267 3204 3300 MG8 3040 251 468 M2 JMT 2”1 M0 3538 2886 2251  25%6 2924 -1.39
PLD% - -14 7 -1 18 -0 13 -3 -2 -16 10 16 19 i -8 18 i ] -6 2 1l R Y B
tode - FUEY SYEY SVEV  BEEE SVRY  ysy SYRY  RRER RVRY  RYRY Heed SYRV RVRV VWY sSke WYYV syEV  YUVY YRV RYRY YRy
BURNBR  FEl
High - 2607 3542 3358 3138 3039 3167 419 3404 3254 2807 2382 2221 2807 2794 1965 2928  3B32  1BG5 3653 4278 4207 4068 2689 2677 1218
Lov - 2001 2188 2754 2613 2664 2539 2551 3025 2080 2069 1740 1914 2027 1622 1676 1694 2794 404 2702 2689 3558 2490 19044 2068
Average - 2271 3073 2944 2879 2865 2720 3173 3268 2624 2343 2007 2036 2568 1910 1801 2629 3506 3578 3049 3788 3932 % 222 U 21 -6.55
PLDY - -18 tt 6 ¢ 3 -1 15 18 ELIEES L A EL Y S SR -5 27 28 10 § 13 6 -0 -l
Code - $REE RVRV  RKRE KKRE RRRR BERE BVEV RERE AVEV  RVEV  #VSU RREE O RVEY  RVEV s¥RE BVEY 4VEY Y VY VWUV svsy sy
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Test Point (deg)

BURNER

BURNER

BURNER

BURNER

BURNER

BURNER

BURNER

BURNER

FAG
Righ -
Lov -

Average -

PiDX -
Cade -
FAS
High -
Low -
Average
PLIX -
Code -
PAd
Righ -
Loy -
Average
PLIX -
Cede -
FA3
High -
Lew -
Avarage
PLOY -
Code -
FA2
High -
Lew -
Average
PLO% -
Code ~
FAl
Bizh -
Lax -
hversge
PLIX -
Code -
PE6
High -
Lew -

Average -

Pl -
Code -
FFS
Righ -
Low -
Average
PLDX -
Coce -

3269

006
-4
ey

2754
2354
2590

-1%
3y

2465
e
2265

-23
L2333

2502
2
2309

-2
j1134

239
2048
2231

-30
E23]

2860
231
2570
-18
j22 ]

3404
108!
3223

(222

3766
1588
3385

Wy

2860
2155
AL

-12
iy

EREK]
ALY
3001

Yty

2651
2166
U470

-2
b33

3081
2394
2115

-13
sy

(113

367
2728
2951

(1214

4350
3799
4158

$15%

1865
1343
31539

(111

3685
2613
3354

Yty

3085
2526
2848

-1
(2234

4190
1621
1881

2

{627
827
1298

yww

il
2969
3681

vy

4627
U
3750

Vyy

4608
2180
e

vy

1685
3254
3445

(222

3521
2
2533

-
Y

2887
2310
2708

-8
$453

in
2551
2175

-13
vy

1521
1544
2083

-3
LA

AIR DISTRIBUTION ANALYSIS
POST BALANCE INNER ZONB AIR DISTRIBUTION ANALYSIS

W
290t
13

(2324

1343
ia
222

4%

2780
2847 2347
J24t 2560
18 § -1 4 L [ Y |
E23 p222]

327

2969
2166 1649 1965
2505 1888 2038 2470
-11 -t -1 -10 -8 -3 -8 -1
kY $VEV K533 VY

244 2266

2t

2626 338
2t 2244 AT 1874 1985
223 2255 2400 413 2016 2831
-1t -1 -18 -1 -3 -3
VRV RRER RREE RREE RVRV SVEY #8320 VRV

3239
2278

2820 2429 2601 3123 28

2221

2780 2807 2384
2408 23589 2080 1914
221 2558 2378 2100
-6 -1 -1 -1 -1 -6 -9 -8
(3223 p222 VRV RY3Y

2N

38 423 4368
2453 2188 3733 3568
2189 2850 4192 3831
T -2 -l 5 17 i 20

Yy VY

31343

3750 418 117 3589
2601 2588 3343 3254
2922 2479 e M2
11 -1 -2 -8 ¢ it 11 §

VRV f3%% RV LA2 2 I 2324

3558
3162
3360

(112

3225
2563
2836

-15
ey

2677
2370
2449

-2
f323

3589
2588
210

Yty

3766
2847
1512

£ysY

081
2048
843

-3
Yty
815
1254
Y

j223)

3496
3067
n

2224

JH!
235
22

-15
ey

3039
2664
15

-1
(]

8
2406
2697
-11
E 12

3480
2860
3082

(221

1848
1343
1827

p3223

4386
2807
1921

k1]
vy

KLEH]
210
3523

4514

3328
2887
3055

p2223

2613
2382
2489
-18
p3 ]

3465
Ay
3283

-2
141

2942
2490
2698

-17
E22H]

3915
3038
385

Yy
3837
2801
3187
VY
4386
3067
453
ww
1685
3067
1318

E 12 4]

304
2969
3155

f2214

315

330

3§

Burner %
Average Devistion

Velocity
Peak

2563
1985
248
)
VRV

3388
228
0N

-1
it

2314
2155
2368

-21
HHY

4160
3358
4398

vw
4665
2842
4178
v
4515
283
4195
ww
3496

2563
2947

" aysy

3196
2613
2859

[ 2323

2833
2006
2571

-11
Wy

3138
AL
2980

-11
(221

3053
2221
2829

-1
ey

4478
3982
4198

1627
4228
4422

§1

1515
4068
2682

{6

3239
2702
2888

(2221

318t
1Y
2347

-6
(2213

138
2551
0"

-1
442

3558
2901
3367

1

j3333

3621
2942
1438

(231

4368
1039
1438

W

4533
3081
g2l

vy

an
U1
1

i

3239
2767
3

-3
$13%

3053
2539
2802

-10
14

3669
W4
325

1
VY

3150
158
3591

8
st

3653
381
3456

6
(123

MY
210
2490

-18
sy

3653
U
20

-1
UL

49
2563
231

-3
ey

3328
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3087

-3
11

Kt
2626
021

-4
VY

3§37
2969
3138

3
1513

3750
2851
2795

-16
$HY

521
2539
3032

-1
Wy

3081
2289
a1

-10
VY

2820
2048
2282

-2
Vsy

2874
2289
2446

-11
VY

3090 .21

12.41

13

1258

9.90

3040

2929

-1.20

2930

-1.1§

7.62

KR8

3130 5.59

4722

4760

5015

4478

1665

515

42}

621
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Test Point (deg)

BURNER

BURNER

BURNER

BURNER

BURNER

BURNER

BURNER

BURNER

313
Figh -
Low -
Average
PLDX -
Coce -
FF3
High -
Low -
Average
PLIY -
Code -
FF2
High -
Low -
Average
PLD% -
Code -
el
High -
Lo¥ -
Average
PLEY -
Code -
FB6
High -
Low -
Average
PLD% -
Cods -
FBS
High -
Low -
Average
PLDY -
Cod2 -
FB4
Higi -
Low -
Average
PLD: -
Cade -
783
Righ -
Low -
Average
pLDY -
Code -

'

2969

2139
-1
et

161
2613
2500

1132

2638
2233
2493

-13
f1333

2526
1613
2133

-23
LA

194
1955
2169

-6
Y

2539
2133
2288
-22
j22 1

3083
1874
2677

tVHY

uuot
1934
2149

-2
1345

1637
2080
1078

L1kd)
3087
2490
2739

(222

3782
3181
el

11

01t
2613
2800

(313

310§
290
2708

(213

3701
2833
3433

LA

1848
1
3428

vy

4137
3419
3754

Al

3152
1754
2977

E2 21

2860
2490
2683

-8
E22 4]

294
2429
2594

-10
(1323

3766
3343
3513

L2223

4102
3486
3781

29

4068
mt
3898

32

2955
2048
2318

-1
Wy

3181
2601
2945

(123

2617
1914
2118

-28
s

313
o1
1265

(232

1932
2928
3423

yyvy

4102
3542
1864

31

2485
2058
2306

-1
[223]

3196
2874
3018

E12 4]

2860
1904
2588

-10
Wy

1343
2265
ATH

kY

3832
Jato
3498

19

3932
3228
3533

20

2983
1944
2629

-1
Y3V

1167

2949
-5
(]

Ja2h
2128
2889

-0
(131

3685
2651
3453

ey

2
ALY
ja2n

VY

1932
384
3543

3865
3167
3458

17

23
1768
1876

-30
Y

Burner %
Average Deviation

AIR DISTRIBUTION ANALYSIS
POST BALANCE INNER ZONB AIR DISTRIBUTION ANALYSIS

120 136 150 165 180 195 210 225 240 255 270 285 300 315 330 M5

Yelocity
Peak

(068 3480 2221 2144 3210 3123 2767 2887 2833 2677 3095 3011  30i1 3653 3815 3915

3123 1750 1334 1327 1975 2502 2453 2453 2048 2069 2301 2167 2677 247 3210 3419

3378 2167 1512 1898 2807 2652 2611 2651 2309 2361 2849 2886 2868 3254 3628 3625 2940
15 -2 -4 -3 - -0 -1 <100 -2 -2 - -2 -2 11 23 3]

YRV VRV VAV eexk R4d4 SRk VRV RVAV  RVEV 882 S%%% VRV R84 $44%

-0.85

81 2613 2514 2638 3210 3225 2969 2664 4068 4243 3965 B0 4722 4261 4068 3254

2312 2266 2088 2090 2477 2588 1640 1703 2289 3558 3284 3605 3832 3733 2860 2539

2512 2410 2282 2344 2863 2955 1943 2267 3572 3941 3655 4622 4126 3987 3217 2836 3097 4.45
-9 - -6 -l -8 T B 1§ 1l 18 49 33 1] 4 -8

EVEV  RERE RBRX O BVRV VAV k#RE RVRV VBV BVEY R33% f33x VYWY L2312 SN £ 1A 1 1)

2955 2794 3081 3167 3095 3081 2983 2289 2820 3574 3621 331} 4120 4350 4350 3138

241 MTT 2441 2689 2651 2850 ITA0 L1676 1676 2441 3067 I759 2069 3766 2677 2429

2756 2822 2764 2922 2902 2850 2it1 1834 2461 3303 3442 2368 3869 4157 3123 %62 2593 -2.43
ke RREE VRV RSEE Rtk BERE RVEV VSV VRV SVRV K8 SURY VUVY VWV sysy

3669 2987 2928 3011 3480 3465 2741 2588 3449 3898 3865 4034 4172 4068 3982 3067

2601 2382 244l 2359 2504 2406 2037 1965 2210 3011 2689 2689 3669 3527 2671 2266

3007 2659 2639 2680 3183 2738 2231 2265 2983 3581 3032 3577 3938 3784 2087  M45T 2878 -2.92
VRV RUSV aebd aYRU SURY O VRV RVEY SURV O RUSY YWY WYY yvw WYY sy

3589 3527 BTE 2441 3496 4243 4190 3TIY 3067 2820 2301 1996 2406 3284 312 2969

3067 2278 1965 1996 2244 3239 J404 2626 2613 2122 1778 1685 1865 2090 2780 1613

3333 2545 2156 2273 3T 3987 3716 2035 2805 2316 1921 1843 2217 2997 2936 1956 2169
20 -5 -1 -18 1§ i 3 6 S L I R 8 6 -2

rrt SVRY RVRV BRXE VRV YWY RYRY  Regt RVEV  RVEV RRRE RVEV RVRV fegt dysY

-6.60

3815 3210 2490 2080 3095 3109 3284 3404 3358 3263 3388 3434 3368 MY 254 2955
2969 2221 1826 1722 1884 2601 2651 2833 2382 2539 3025 303% 3067 2983 2754 UM
1257 1496 2084 1889 2744 2005 3064 3219 2628 3028 B2l 323 MLL9 3182 2910 2696 13 -1

VUUV  #VEV VRV RERR RVRV kbt RERE R8RF VRV BVRV  RRRR RRER XERE H4E3 f43 t1s4

3574 3449 3138 2955 3449 3138 2677 2638 2874 3138 3123 2833 2314 2901 312 2664
2914 2860 1825 1924 2767 2406 2255 2301 234 2561 2§39 2646 2626 2588 2563 2199
3245 3184 2097 2610 3080 2682 2456 2451 2632 2921 2702 2681 2774 2723 2790 2399 2948
[ AR Y B B O -1 -8 -3 -6 -8 -5 -1
FRRE O RERE RVEV  RVRV 364 KUV RREE R533 0 REEP RERE BBRX O CRREE RERE k6 KRF W0

-0.56

2864 2563 2477 2199 2289 2266 2210 2633 4016 3965 4051 4368 4225 3965 2876 3025
1787 2210 1934 1855 1787 1865 1894 1904 2058 3284 3260 3465 3685 2576 2058 2112
2385 2393 2069 2034 2042 2041 2031 2094 342 3BI3 3TIT 4140 3913 2869 27 2791 2669
LS LY + S B S Y S ¥4 28 kA 19 8§ i g -8 §
VRV RREE RVRV RREE RYRY fpEt RXRX 0 XVEV O VWYY vy VYWV VY sVsy

-9.99

5035

4350

4172

4

{102

4137

1368
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Test Point |

BURNER  FB2

BURNBR  FBI

BURNER  RDI

BURNER  RD2

BURNER  RD3

BURNER  RD4

BURNER  RDS

BURNER  RD6

deg)

Rigk -
Low -
Average -
PLD% -
Code -

High -
Low -
Averuge -
PLDY -
Code -

High -
Low -
Average -
PLDY -
Code -

Righ -
Low -
Average -
PLDX -
Code -

High -
Low -
Average -
PLDY -
Code -

High -
Low -
Average -
PLDY -
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High -
Low -
Avercge -
PLDY -
Code -

Higk -
Low -
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PLD% -
Code -

3298

2339
-
Y

7560
1122
2860

-5
vy

301
2289
2685

-8
LAl

3238
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231

E113

2955
288
2603
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Wy
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2166
37

-17
[233
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3075
4y
1558
2551
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sy
31343
2301
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I
ww
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2887
3045
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2887
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7

[22 3]
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2563
2846
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3079
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2
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3358
1628
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1405
3328
3361
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1855
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2266
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3225
2874
3050
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3982
2651
11

ww
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-17
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2952

1
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1865
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Y

453
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-1
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1238
2874
3041

(123

AIR DISTRIBUTION ANALYSIS
POST BALANCE INNER ZONE AIR DISTRIBUTION ARALYSIS
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412687 2251
LB T S ST S 8 -6 - -l
HEE O pH syRY
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(I T sy
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2199
Uy
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2767
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1621
2991
3361

210
2221
7
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VRV Hd £Vty Lysy L2 2 N 21 1
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3065

123
2188
2480

233
1797
1985

3138 3480
2741

3069

1750
2563
3395

3669
2833

308t AL

L2 A EAZ IS 111 1 1 1) L2 4L

225 369 N8 2370 3558
288 27 2347 2860 2551 1396 1460
2403 2455 815 3031 3049 1700 1866

-5 -l -4 -1 1 T 40 -

[12Z I 3 EXSANR £ 12 S 441 VAV VY

aTo2 2820

3138 3011 2626
2199 772301 2221 1578 1587
233 2838 2588 2497 1803 1766
-t -u -2 § -4 B (| K F R 1
p2 233 LIS 11 . £33 EAE 3. 21 2]

2563 2528 1904

342
277 2194 2754 2428 251 1865 1g5 1703
2882 3190 2043 2670 2769 2086 2315 2550

-2 8 15 -0 -3 -6 - - -1
CTTENE T AVRU O RRSE O REEE O RVRY VRV ARV
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Wiy
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1874
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VHY
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(2112

2539
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-16
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2359
1685
2058
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Wty

2860
1703
208

-11
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Wy

1928
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2027
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ey
3343
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3009
ey
1328
2626
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ey
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2807
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-14
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4423
3109
3979

vy

18
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Wy

1685
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3283

11
Wiy

a9
2563
2802

(21331

Y
2
2394

-18
E233

1261
3038
e

ww
2928
1934
2470
T4yy
4102

3328
L1

4261
3574
1838

1

3067
2651
2938

-4
et

3219
AT
1078

E222]

2754
2155
13

-18
sy

4665
1A
4235

vy
4207
2301
191
sy
4296

3898
4100

§207
20975

Vv

U5

3653
4

p22 43

1848
1
3561

(1]

3982
2780
3268

Wy

1298
2338
2686

-1
ey

2664
AN
U454
-11
123 3]

Burner H

Average Deviation
2624 -11.50
2590 -12.64
3076 3.76
2998 1.1
2929 -1.20
2843 -4.1
2702 -8.85
2943 -0.13

Velocity
Peak

4261

243

1560

{405

1665

5095

1298




0.8000 ZdlI

Test Point {degi

BURNBR

BURNER

BURNER

BURNER

BURNER

BURNER

BURNER

BURNER

RH1

Rif2

A3

R4

RS

REG

RC1

RC2

fign -
Low -
Aversge -
PLDY -
Code -

High -
Low -
Average -
PLDX -
Code -

Righ -
Low
Aversge -
PLD% -
Code -

High -
Low -
Average -
PLDX

Code -

igh -
Low -
Average -
PLDY -
Code

High -
Low -
Average -
PLD% -
Code -

Righ -
Lov -
Averag: -
BLDY -
Code -

High -
liov -
Average -
PLDY -
Code -

3025

2667
-6
Wy

KAL)
2465
2840

-8
Ry

2601
2255
2397

-4
(1333

2465
1934
2140

-2
W

2626
2080
2345

-28
Wy

3448
2324
2609

-15
Wy

2887

230
-15
HyHy

3
2359
3025

7

EAEY

3025
2406
2182

-10
LAl

2601
2188
239

-1
(31

1045
1965
2684

-3
sy

A
2255
2376

-25
j2233

2833
2429
2581

-16
1173

330
2651
2921

E23 ]

3§21
18
1289

23y

2914
1370
2145

-2
f223]

2897
2347
2567

Y

3196
2289
2830

kyEy

2638
2335
2488

-19
(213

Wy

365
2394
2623

-13
iy

2997
2561
2800

j2233

2833
2538
2671

j2224

a0

2983
1822

VY

367
2429
2187

-10
Y

2563
1166
2338

-4
2124

308
2651
8N

P22

AL
AL
2646

(111

4228
3799
i

(2213
4051
2702
3150

sy

403

4496
1436
2044

-28
v

3123
2266
2709

-1t
sy

3084
2601
2821

p223]

1102
2133
2296

-17
Y

422
1832
1316

ki

4896
31915
4514

vy

767

Y

3404
2780
kIR M

f223]

3210
2102
2947

p122]

2874
2158
2668

LVsY

{122
2901
3164

-0
v
43
152
3591

£V

tvey

3685
2037
3321

W

3404
2826
2830

1123

3085
2406
2614

-6
Y
3226
2588
3016

j333
3u
2847
3968
yovy
4225
3254
1924

ey

AIR DISTRIBUYION AMALYSIS
POST BALANCE [HNRR ZONR AIR DISTRIBUTION ANALTSIS

Burner 1

120 13 150 185 180 195 210 225 240 255 270 285 300 315 330 M5 Average Deviation

4243 4286 3123 3574 3589 3511 3053 3123 3358 3527 3669 3621 2983 3109 3011 2942
3701 2539 MTT 2M41 3181 2860 2638 2702 2914 3109 3343 2780 2626 2807 2728 1996
4042 3024 2TT 3286 3360 3106 2863 2938 3135 33T 498 2975 2790 2929 2872 223 3161 6.63

A58 SVRY SRV RUSY 3% fRRE RRER RREE O BBRR Rt 1343 VRV $55% 0 sa8% 0%k SVRY

4016 3685 3167 2429 3388 3348 3239 3621 1588 3254 238 I8 0 025 2055 3067 3225
3343 2874 2048 1816 1975 3039 2874 2983 3109 2969 2969 2804 2728 27d@ 2700 28N
1560 3108 2277 2012 3064 3146 3048 3334 3264 3114 3120 3013 2898 2844 2816 3026 3105 473
b -2 -8 -1 1 -2 7 § 0 0 -3 -1 -8 -6 -3
$EEF SVEY  RVEV KUV VRV #RRp 383 RERE BERE RREE EREE RERE RERE B3R Kfx S

3653 2767 2983 3210 3685 3637 49 3373 2728 2194 2983 2885 2514 2576 3053 3109

2324 1944 2289 2233 2465 2901 2942 2394 2266 2370 2526 2301 2088 2069 2382 2502

2765 2344 2890 2T43 3291 3230 AITL 2008 2478 2590 2795 2505 2u7 2402 2820 27487 2829
- -1 -3 -3 1§ " 12 4 - -8 D B VIS ) IS | -0 -1

YRV BVRY  BVRY  AVEV SRV aURY 3333 SUBY SRE3 382 dR8% SYSV B34% Ra%3 VAV siss

-4.59

3948 3915 3685 3701 3965  343¢ 2601 2502 3815 3982 IA49 3328 4496 4332 3999 3138
2097 3196 2764 30M1 2055 1996 1845 1865 2210 3196 2069 1667 1685 35T4 2638 4y
3546 3604 3166 3418 21 2422 2095 23 3BT 300 3T AIS ITTT 199 2955 2863 0l 1.61

VAV RE3E RVEV  REEE RVAV  RVEV RV RVRV  RVEV KRRk kK83 SVRV YWYV L2 3 12 1)

2664 3011 3025 2997 3081 3284 2928 2155 2874 3621 3449 4016 4155 4207 4155 3225

2301 2465 2453 2490 2551 2664 1914 1649 1768 2255 2576 211R 2289 1766 2942  244)

2472 2744 2774 2TAL 2864 2997 2153 1834 2431 3118 2869 2565 3676 4006 3276 2646 2788
-11 -2 -1 -2 3 8 - -4 -1 12 ? -8 1 H 18 -5

BEEE O SRRE RR3% RRER RRRR eR3% BVRY SVEV BBV SRV VRV WVWY VWWY YVVY  sVsy

-5.98

3181 2715 2502 2155 1884 2090 2289 2860 3865 4350 4296 4496 4722 4515 3842 2490

41 2324 1955 1581 1482 1561 1835 1965 2588 3239 3d49 36T 4190 3418 2221 201

2644 2465 2132 1828 1648 1879 2083 2580 3417 Q44 3823 4206 4526 3659 2493 2303 2768
S § R & O A A 11 -1 2 6 38 52 1] - -1

VRV ERE BVEV RVEV BVRV VRV su AVEV eVRV O WWWY vww VWY avey pee

-§.65

43142983 3637 3674 37T 3685 3269 3053 3225 3898 3BBI 3343 I8L 33T 3605 2969

2780 2244 2335 3152 3225 2767 2754 2677 2887 3182 3187 253F 2813 298) 2702 21M7

3109 2461 3322 3352 M4 3037 3069 2901 3052 AT0D  MZ4 21T 008 3446 2923 2392 318 1.20
-2 -8 5 5 ] -4 -3 -9 -4 16 8 - -§ 8 -4 -2

YUYV &VEV  FVEV  REEE gRkt VRV RRE3 RRks 8% REEE 83 BVEV dRed Rad% VSV $VsY

4102 3313 2681 2664 3313 3750 301 3496 2063 3109 ILET 3081 3123 96 96 3527
2887 2324 2037 2166 2539 3152 3167 2638 2539 2702 2860 2702 2807 3039 }167 2767
3202 2677 2255 2496 3080 3508 3387 2008 2777 2932 3005 2877 024 3339 3304 3061 3086 {10

VRV SVEY VRV REER O RVRY dked pgr RVRV RBEE 0 RRRE SRSp SRR KRR RERR 0 RREX VRV

Velacity
Peak

4571

4515

4496

207

{22

22

4896

[P—



128000 Zdl

Test Point {deg)

BURNER

BURNER

BURNER

BURNER

BURNER

BURNER

BURNER

BURNER

RCs
1igh -
u0W -
Average
L% -
Jode -
RC4
High -
Low -
dverage
PLDY -
Code -
RCE
figh -
Low -
hverage
oLD% -
Gode -
RC6
1igh -
o -
Average
2L0% -
Gode -
61
digh -
Low -
Average
LDy -
Sode -
RG2
Bigh -
Lav -
Average
PLDY -
Code -
RG3
High -
aoW -
hverage
#L0% -

iverage
ELD% -
Jode -

3239
2453
2806

Y

2702
212
UM

-22
1313

2833
2601
2701

-14
f2213

218
2188
2546

-20
s

ALY
23
2520

-11
(21

L3

3388
2689
3048

VY

Nl
U1t
549

-18
e

2860
2588
2721
-13
E2£3 4

320
2359
2887

Yty

2983
1347
2632

-1
Y

2969
2601
2812

(231

3045
U1t
2919

-8
sy

3621
2601
321t

3

Y4y

3254
2626
2831

-1
(223

31653
AT
3219

Y

3081
2539
27194

P23

1932
2964
3696

w
3818
3511
3643

(23]

3685
L
3423

3y
11
2588
2860

LA

3167
2154
2981

15t

2794
280
2627

-10
$13%

2833
2563
2107

-2
[2313

4225
I
1043

28

1423
1521
1229

vy

3832
3496
3671

15

2807
2394
571

1223

2601
2058
2240

-2
Y

2689
2289
2407

-12
21

4332
3815
4042

28

4760
124
4511

1

4137
5
1868

13

2860
2037
2324

-18
Wy

2767
2080
2570

-12
sy

2901
2370
2631

-4
154

24
3150
1999

26

71
2754
3120

-0
ww

4102
2955
un

vy

2406
1996
2186

-23
3%

AIR DISTRIBUTION ANALYSIS
POST DALANCE INNBR ZONE AIR DISTRIBUTION ANALYTSIS

120 13§ 150 165 180 195 210 225

40

25§

270

285

300

s

U5

Burner
Average

%

Deviation

Velocity
Peak

1881
3138
H19

L2314

2526
2006
ALY

-2t
Wy

2767
2394
2545

-13
(2234

2887
2526
220

-1
sess

§137
3095
3378

vy
4051
2780
3725
W
1637
2997
3264

[222

AL
2289
2482

[21$23

304 3095 2502 damd
2820 2289 1687 1676 2728 2728 2767
3035 2541 1842 2822 261 3220 2N

-3 -1 - -0 -0 -6 3 3

K% RVEV RVRY VRV 55 RVEY HVRY

3152 380 3496

2539
1640 1731 2199 1955 (73 1112 140
1904 2208 2440 2216 2043 1895 2086
- - -8 -0 -4 - U -2
FUZI/N 'L AV 23 1 S 3£ 1) VRV Kkt RURY

umn 2664 2601 2969 2058 aM7

1728 3138
1975 2080 2563 2754 2526 2122 1845
2120 2519 2885 3004 2853 2419 2021
-1 -u -1 3 L] -2 -11 -3
VY BYRY  BHAY g4 I AVEY VY

2664 1298 109 2983 1M

77 14 DN 2490 1835
2058 2155 2037 18M4 1985 1342
2258 2344 2193 2185 2251 1513
-18 <16 -0 -2 -2l .18 -3 45

EUTUE 2 2O 22 1 S 1A 1) VY iy
M1 26 1865 3848
2514 2006 2155 2563 3269 3284 3109
2845 2216 2523 3499 3558 3455 3319
-0 -0 -20 10 12 9 10 §

VRV RVRV RURV BVEV ds8r it 2544

3388 it KL

2385
2027
2189

2677
2080
54

3108
2068
2287

3558
2526
3285

3605
3081
1382

3558
3269
kI

3932
2874

3081
YRV RVEV RERR O AVRY AVEV 1348 (122
2677
253¢ 1955 1996 2502 3025 31N 3095
2867 2153 2432 3325 3482 3TH nn
-0 -3z U § 9 19 13 ]

BVRY  RVEV  AVRV sVEY yywy (2323

239 2807 3637 3832 4085 nm

2626 2588 2780 2833

2382
2586

3152
2601
2907

2199
1797
1997

2794
196§
211

2128
324 22y uk
2580 2439 2381 2541

-3 - -1 10 - -
BRRE KREE REEE BRHE EBHE SRKE RVRV R

3269
2563
2188

-1
Wy

3039
222
2123

Wy

4
1894
2495

-1
WY

2016
1342
1737

-3
Wy

3358
3081
3219

2233

3458
2502
2131

-13
A

3605
3083
3364

j133
2969
2069
2627

Wy

3081
2408
2807

-1
$VsY

3965
2860
3419

Yy

3982
2102
3493

LYty

1865
1894
nn

Y4y

3239
2969
3109

$341

2314
U1
2193

-11
(121

3831
3269
3520

(321
1799
2767
1560

LAEY

3095
2767
2930

1222

3848
2928
36

Y
3832
381
16

(223

3915
2847
3249

LY

nu
it
225

(222

$11
3025
2

v

]
3210
1986

Vwy

1915
3162
76

$16¢

3
2850
3108

-2
1223

308
2638
2815

-10
(1213

3685
2983
1383

jRii1)

916
2820
LLYE]

Vv

1138
2767
2989

-§
[221]

4646
3999
(M)

51

{665
3982
1337

4

314
1388
1925

vy

EH Y
W14
3012

(223

17
2664
3018

E 121

3465
2969
3170

-0
p 2323

4780
4296
4458

58

3
2997
Y

(2213

4608
391§
491

16

§122
3766
4130

ww

4460
1848
262

55

3298
2887
3070

[222]

3358
3039
1218

j122]

HH
1754
2996

-6
1212

4478
1284
3670

vy

e
38
3378

(222

1254
2382
2753

-4
Wy

2983
2359
2685

-8
ey

1865
807
3238

Y

333
2048
2295

-28
Wy

3480
2613
2854

-9
LA

3343
1965
42

-3
Li%d1

215
2144
2358

-11
WY

K&

2811

2914

2748

3167

3126

3182

2822

5.82

-2.97

-1,12

1.3

6.81

-4.80

5055

1646

{7122

4460

4132

780

L kN

4916



218000 Ldl

Test Point {deg)

BURKER

BURNER

RGS

RG6

High -
bow -
Average -
PLY -
Cede -

2465

2284
-1
a4

AIR DISTRIBUTION ANALYSIS
POST BALANCE INNER ZORE AIR DISTRIBUTION ANALISIS

Burner X Velocity
120 136 150 165 180 185 210 225 240 285 270 285 300 315 330 345 Average Deviation Peak

2184 2663 2754 2860 2477 2754 2702 2278 2764 3621 3965 5075 4760 4665 3815 3358 5075
2048 2112 2233 2112 2089 2144 2080 1914 1914 2502 3419 3T0L 4120 3733 2983 2

2258 2355 uS42 2342 2273 2487 25 2051 2451 3305 3730 4563 4516 4002 3271 2596 2842 -4.15

) Y L AES D SRS BT (NS A 1 IR U 16 i 61 59 it 15 -9

VRV dEEr ERRE RVRV B8 RVEY RVEV  RRKE VRV BVEV &% VYWY LAL A 41 1

2689 333 333 3254 3095 2638 2101 3225 3685 4332 4314 4936 4896 4207 3167 2244 4936
2010 2651 3109 2741 2406 2006 1527 1658 2335 3496 2069 2037 3832 3053 1845 193¢
50 3163 3229 2010 2578 2154 1713 2846 3400 4093 2045 4211 4086 M02 2148 2006 ALY -1.46

RERE O SVEY RREE O BERX RVEV  gVRV  SVRV VRV KVEY R385 VSV VYUY WUVV VRV sVRV 248



22
. The following definitions apply to the Air Distribution Analysis Tables:

Burner Average - The Point Average velocities (24 for each burner) are
integrated averages over time for the individual point. It is not the

average of the maximum and minimum values.

Deviation - This is the difference between the Average Velocity For All
the Burners (shown on the upper left hand corner of the Air Distribution
Analysis Tables) and the Burner Average for the specific burner being

analyzed.

Average Velocity For All Burners - This average is calculated from the

values in the Burner Average Column.

. Maximum High Flow Deviation - The percentage, maximum high flow
deviation is the greatest difference between the highest positive Burner

Average and the Average Velocity for All Burners.

Minimum Low Flow Deviation - This percentage is the greatest difference
between the Lowest Burner Average Velocity and the Average Velocity
for All Burners. A negative sign indicates a burner receiving less than the

average airflow.

Total Flow Deviation - This number is the total deviation difference in
airflow between the burner receiving the maximum airflow and the burner

receiving the minimum airflow.

Each test point was also analyzed for two conditions as follows:
. 1. A deviation from the peak velocity reading for the burner.

2. A deviation between the high and low velocity readings.

RJM Corporation + Ten Roberts Lane, Ridgefield, CT 06877 « 203 438-6198 - Fax 203 431-8255
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A 10% deviation is used as the set point for the blocked flow and 20% for vortex
action analysis. These deviations are noted on the Code Line for eacii test point.
An asterisk (*) indicates a greater than 10% deviation from the peak burner
velocity. A (V) symbol indicates that there is a greater than 20% deviation
between the high and low velocity readings and indicates a vortex eddy. An
asterisk and V (*V) combination code indicates that both conditions are occurring
simultaneously. If one of these codes is listed below a test point it indicates one

of these factors is influencing the perimeter loading of the burner.

The three-dimensional figures (see Appendix) are produced from the average
velocity data and pictorially represent the burner velocity air cones. In addition
to the composite burner three-dimensional figures, the velocity profiles are also

presented in topographical format. See appendix.

The XY coordinates for all figures designate horizontal and vertical location
dimensions along the boiler (these dimensions are in inches). The lower left

corner of the windbox is the origin for the XY coordinates.
5.2  Airflow Balancing

Baseline testing showed that significant airflow deviations existed between burners
and within windboxes. Deviations varied from 22.6% to -44.3% for the inner
zone and from 22.5% to -13% for the outer zone. These flow deviation ranges

clearly indicate a need for airflow balancing in the burners.

However, baseline data also revealed extreme disturbed flow conditions were
occurring in every burner. The most likely cause of these extreme flow
disturbances is probably flow separation occurring at the inner corner of the
entrance of the secondary air into each windbox. Flow separation causes large-

scale eddies which cascade through the windbox and show up as rapid velocity

RJM Corporation + Ten Roberts Lane, Ridgefield, CT 06877 - 203 438-6198 « Fax 203 431-8255

IP7_000874



24

fluctuations at each data point. When large-scale flow disturbances are noted like
this, balancing airflows by adjusting inist air ratios by adjusting backplates or
banding outer zone air doors becomes extremely difficult and unreliable because
the flow patterns do not repeat identically from test to test. In view of these
conditions the plant personnel were notified that balancing objective of +5% flow
deviation would not be possible on the unit without flow modeling. However, in
view of the extreme variation in flow deviations, both IPSC and RIM Corporation
decided that adjusting backplates and the airflow bands on the outer zones would

be helpful in narrowing the airflow deviation range.

Because of changes in the outage critical path schedules, only one day was
allocated for making adjustments and retesting. Tables 1 and 2 show the results
of airflow balancing after the first series of outer zone band adjustments and inner
backplate adjustments. Based on the results of Test 3 (Tables 1 and 2), an
additional set of adjustments was made for further balancing. However, there
was insufficient time remaining in the schedule for retesting the unit. It is the
opinion of RJM Corporation that the second series of test results improved flow
deviations and that actual performance results are better than indicated by Tables

1 and 2.

After the unit was brought on-line, additional burner flow modeling work was
done to improve flame stability patterns. This work necessitated additional
adjustments in the backplate positions to correct mass flow imbalances between
inner and outer zones. The adjustments were made on a proportional basis so the
airflow deviations on the inner and outer zones can be considered unchanged.

The final settings for the inner two burners are shown in Table 7.

Test 3 results (Tables 1 and 2) shows that the deviation range has been narrowed
to +12.5% for the inner zone and +8.2%, -21.3% for the outer zone

respectively. Please note that final band and backplate adjustments have further

RJM Corporation + Ten Roberts Lane, Ridgefield, CT 06877 « 203 438-6198 + Fax 203 431-8255

IP7_000875



Table 7

FINAL BURNER SETTING

Burner ID Taner Zone: Opening Outer Zone Crening
==____—___T__—_______—__—_—_______
FE6 2.96 ’ 5.79
FES 2.93 5.99
FE4 2.98 5.91
FE3 3.79 6.46
FE2 3.62 6.08
FE1 3.95 5.26
FA6 3.17 5.29
FAS 2.65 5.64
FA4 2.75 5.90
FA3 3.57 573
FA2 4.27 508
FAl 3.69 5.54
FF6 3.13 6.71
FF5 3.05 6.26
FF4 3.55 6.40
FF3 3.37 6.25
FF2 3.84 6.27
FF1 3.95 5.86
FB6 3.87 7.58
FB5 3.37 6.82
FB4 3.43 7.13
FB3 4.92 6.93
FB2 4.93 7.51
FB1 4.84 6.52
RD1 2.90 6.63
RD2 3.03 6.55
RD3 3.36 6.57
RD4 3.26 5.45
RDS 3.91 6.11
RD6 3.44 6.34
RH1 2.86 5.15
RH2 2.94 5.64
RH3 3.55 4.63
RH4 3.11 4.42
RHS 3.73 4.19
RH6 3.99 4.75
RC1 2.76 5.42
RC2 2.67 5.85
RC3 2.82 5.84
RC4 3.23 6.01
RCS 6.22 5.80
RC6 3.41 5.39
RG1 : 2.87 6.27
RG2 2.94 5.76
RG3 2.59 6.25
RG4 3.82 5.87
RGS 3.83 572
RG6 421 6.03
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narrowed this range. However, there is no test data by which we can quantify

the reduction.
5.3 Airflow Deviation Analysis

Tables 8 and 9 summarize the airflow deviations between burners and between

windboxes based on Test 3 (Tables 1 and 2) results.

Each windbox exhibits a side-to-side flow imbalance. For the outer zones of the
burners the flow imbalance ranges from 6.7% to 13.3%. The inner zone
deviation ranges are more extreme and range from 10.6% to 15.2%. There are
clear side-to-side imbalances in each windbox. However, the pattern is not
uniform -i.e., all windboxes high on the left side and low on the right, etc. Since
the windbox dampers were throttled to 55% open position, it is possible that some
of this deviation variance is due to slight differences in the damper positions on
each end of the windbox. However, since the slope of the deviation pattern is not
uniform across the windbox, it is clear that variations in damper positions are not

the sole cause or primary cause of the airflow deviations between burners.

A significant indication of the degree of airflow disturbance within the windboxes
is shown by the fact that the windbox-to-windbox airflow deviations are different
for inner and outer zones. For instance, the front windbox-to-windbox deviations
vary from -7.1% to 4.5% for the inner zones and 1.3% to -8.5% for the outer
zones. In the rear windbox-to-windbox deviations, the inner zone flow deviations
range from 0.8% to -1.7% and 9.3% to -2.9% for the outer zone. If the airflow
patterns in the windbox were uniform and undisturbed, it would be expected that
inner and outer zone airflow deviations on a burner-to-burner and windbox-to-

windbox basis would be approximately the same.
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Table 8

INNER ZONE AIRFLOW DEVIATION SUMMARY
Test 3

Front Windbox

Burner-To-Burner Deviation % Total Windbox |  Windbox-To-
Burner - Burner Column Flow Deviatjon Windbox
Row 6 5 4 | 3 2 1 Range,% | Deviation %
E 8.6 6.3 6.8 -3.5 -1.4 -6.6 15.2 1.7
A 4.2 12.4 9.9 2.5 -1.2 -1.2 13.6 4.5
F 7.6 5.6 -0.9 4.5 2.4 2.9 10.6 1.9
B 6.6 -1.1 -0.6 -10.0 -11.5 -12.6 12.0 -7.1

Rear Windbox

Burner-To-Burner Deviation % Total Windbox |/ Windbox-To- =
Burner Burner Column Flow Deviation | "V__Vi‘ndbox
Range % | Deviation %
D 3.8 1.1 -1.2 4.1 -8.9 -.73 12.7 -1.7
H 6.6 4.7 -4.6 1.6 -6.0 -6.7 13.3 -0.7
C 7.2 4.1 5.8 -3.0 -1.7 -7.3 14.5 0.8
G 6.8 5.4 7.3 -4.0 4.2 -7.5 14.8 0.5
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Table 9

OUTER ZONE AIRFLOW DEVIATION SUMMARY

Test 3

Front Windbox

Bumer

Row

Burner-To-Burner Deviation %
Burner Column

5 4 3 2 1

Total Windbox -
FloW*D’gyia'tibn

Range %

' Windbox-To-
Windbox
Deviation %

A 7.8 1.3 4.3 .68 -2.9 5.0 13.1 1.3
F -7.6 -4.2 -4.2 3.2 5.6 2.7 13.2 -0.7
B -12.1 -7.0 -8.7 -8.6 9.7 -5.1 7.0 -8.5
Rear Windbox
Burner-To-Burner Deviation % Total' Windbox: }  Windbox-To-
Burner- Burner Column Flow Deviation Windbox
1 2 3 4 5 6 Range %- Deviation % -

Row

H

7.0

7.7

2.3

1.8 9.8 11.9 15.1 10.21
0.6 -1.1 2.7 3.1 4.8
-02 -10.8 -2.6 -1.5 -5.1

e ]
D -39 27 -1.1 6.7 -2.0 -1.6 10.6 -0.8

13.3

10.4

13.1

9.3

2.1
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It is also clear that the middle two windboxes, and especially the third windbox
up cn cach side of the unit, have higher total mass flows that citiier the wp or the
bottom windboxes on either side. The bottom windboxes exhibit the most air

starved conditions.
5.4  Perimeter Loading Distribution Deviations

Perimeter loading distribution deviations on Unit No. 2 are extreme. Ideally,
burner perimeter loading distribution deviations, which are deviations in airflow
around the circumference of the burner, should fall within +5% for optimum
operation. Acceptable perimeter loading distribution deviations are less than
+10%. However, on Unit 2 no burner falls within these ranges. Minimum
values are +15% and -16%. Maximum values are +41% and -43% for the outer

zone and +67% and -40% for the inner zone.

Examination of the 3-D velocity profile cones in the Appendix for each burner
graphically shows how extreme the airflow variances can be within burners such

as C6, H6 and B2.

Distortion of the burner backplates and outer zone front and backplates may be
contributing to the extremes in perimeter loading distribution deviations.
However, it is the opinion of RIM Corporation that the most significant cause of
the perimeter loading distribution deviation problems are windbox vortex eddies
which are cascading down onto the burners and interrupting flow patterns. It is
clear from the topographical diagrams contained within the Appendix that these
windbox eddies are also disrupting flow over the air doors and air vanes as
indicated by the regularity of peaks and valleys around the perimeter of the

burner.
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The only acceptable solution for correcting the perimeter loading distribution
deviations is to conduct and airflow model study te locate the origin of, and io

eliminate the incidence of windbox vortex eddies.
5.5 Potential Problems

All of the segregated windbox units that RTM Corporation has tested to date have
exhibited severely disturbed flow patterns shown on Unit No. 2. However, Unit
No. 2 has the most severely disturbed flow patterns of all units test to date. The

degree of airflow disturbance raises potential problems in three areas as follows:

1. Airflow Measurement - IPSC is considering installing airflow metering
equipment on each windbox in order to balance airflows. The cost for
installing such equipment and integrating it into the controi system is
estimated at from $1 million to $1.5 million. Possible equipment choices
include pitot tube arrays, air foils and stacked hot-wire anemometer
arrays. Air foils and pitot tube arrays require uniform airflows for
accurate reading. Pitot tube and air foil systems will not work accurately
in the disturbed flow fields on Unit No. 2. These systems utilize common
manifolds for sensing taps. Large variations in static pressure or velocity
pressure from one tap to another sets up internal flows in the manifold

resulting in significant airflow measurement error.

Hot-wire anemometer arrays are subject to error when the potential for
reverse flow conditions occurs such as can be found in turbulent vortex
eddy wakes. These wakes occur when there is flow separation such as is
suspected on Unit No. 2. The reason that error occurs in the hot-wire
anemometer arrays is that they are not directionally sensitive -i.e., they
cannot measure whether the direction is into or out of the windbox.

Therefore, a hot-wire anemometer sensing probe in the wake of a vortex
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may actually be measuring a velocity vector which is moving in the
opposite direction from the secondary airflow moving into ine windbox.
However, the sensing array does not recognize the direction and,
therefore, averages this velocity point into the total average as if it were

in the correct direction.

In reality, airflow sensing or metering equipment for each windbox is not
needed on Unit No. 2. If the airflows to the burners are balanced to
within £5% the need for direct metering of air to individual windboxes

becomes unnecessary.

Balancing the airflows to the burners requires a one-time charge estimated
to be between $175,000 to $275,000 inclusive of all modeling and
installation charges. This is equal to less than 25% of the capital cost for
installing metering equipment which is estimated to be between $1 million
and $1.5 million installed. Balancing the burners in lieu of installing
individual airflow metering equipment also would eliminate the need for

ongoing maintenance and calibration of the metering equipment.

2. Tube Wastage - The possibility exists for long-term tube wastage due to
oxidizing/reducing atmosphere reactions. Wastage areas will be located
locally around burners which have extreme perimeter loading distribution
deviations. The high excess air portions of these burners will have highly
oxidizing atmospheres. However, the low airflow sections of these
burners will have strong reducing atmospheres. The natural recirculation
pattern from the flame envelope to the front wall in the immediate region
around the throat means that these oxidizing and reducing atmospheres
will be constantly sweeping furnace wall generating tubes around the
burner discharge. It is the boundary between the oxidizing and reducing

atmospheres where the tube wastage will occur. The oxidizing and
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reducing atmosphere boundary will oscillate somewhat. In the oxidizing
mode tube metal surface will oxidize and produce an oxide coatinig.
When subject to the reducing atmosphere this coating is stripped away and
re-entrained in the flue gas as fly ash. As a result, tube metal surface has
lost a layer of metal a few molecules thick. Over a five-to-fifteen year
period of time the wastage problem can be significant enough to result in
water wall failures. Ultimately, entire sections of the water wall may

have to be replaced.

In view of the above long-term phenomenon, it is important that perimeter
loading distribution deviations be normalized so that an oxidizing
atmosphere is retained throughout the entire perimeter of the burner. This

can be achieved by airflow modeling and balancing.

3. Superheater and Reheater Hot Spots - Burners having high airflow
deviation, especially towards the middle of the windbox and in the lower
elevations of burners, have the potential for creating localized hot spots

in superheater and reheater steam outlet tube bundles.

These burners have high gas mass flows and because they are shielded
from radiating to the water wall tubes by surrounding burners they also
have very high temperatures exiting the furnace. The flows from burners
do not mix in the furnace. They stream tube throughout the entire boiler.
Therefore, a high mass flow, high temperature stream tube from a burner
generates a very high heat flux in a small localized area going into the
superheater or reheater tube bundles. If the superheater tube outlet
temperature is at or near its maximum design operating temperature, it is
possible that this localized overheating will exceed safe operating tube
metal temperatures. It has been found in some units that long term, such

localized overheating ultimately leads to tube failure.
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Balancing airflows between burners to within +5% will eliminate the
notential for this type of problem occurring. It will also normalize
temperature and mass flow profiles across the unit which improves unit

heat absorption efficiencies.
5.6  Out-of-Service Burners

A single test was run on the B windbox burners simulating an out-of-service
burner condition. Windbox dampers were set at 30% open and a complete air
distribution test series was run on the six burners. Test results are summarized

in Table 5.

Analysis indicates that the out-of-service damper setting passes 27% of the flow
as compared to a 100% open damper setting. (The 55% B windbox damper
velocities were prorated up to 100% damper velocities using H windbox test data
at 100% and 55% loads.)

At the 55% damper setting, airflow balance within the windbox was within
+3.8%, -3.9%. However, in the out-of-service condition, flow deviations range
expanded to +8.2%, -21.3%. A review of the data shows that there was a
dramatic reduction in airflow to the B1 burner. A possible cause of the shift in
this flow pattern may be due to the fact that the windbox damper on the Bl
burner side is closing at a faster rate or does not have the same true percent open

area as the windbox dampers on the other side.

It is recommended that IPSC carefully review the synchronization of all windbox
dampers over their normal operating range. The full 48 burner tests also indicate

that windbox damper synchronization may be a problem.
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5.7 One Hundred Percent Airflow Test

A single test was run on all six burners on the H windbox with airflows at the
100% open position. At the 55% damper position, the airflow deviations between
burners was +7%, -7.42%. At the 100% open position, airflow deviations
ranged from +5.3% to -6.9%. An examination of the change in flow deviation
from burner to burner at these two different damper settings indicates that the
flow patterns are the same while the magnitude of the flow deviation tends to
decrease somewhat at the 100% damper position. However, the extreme flow
disturbances noted in the windbox remain and the small change in total flow

deviations might be due to variances in this disturbed flow condition.

Perimeter loading distribution deviations on individual burners at 55% and 100%
damper settings are essentially the same. The percentage variation of the
perimeter loading distribution deviations shifts up or down regardless of damper
setting. This indicates that there are disturbances in the windbox that are driving

the perimeter loading problems.

5.8  Burner Settings

Air door positions were set by plant personnel from inside the windbox to the

following positions:

Spin Vanes = 100% open
Inner Zone Exit Plane = RIM Swirler
Outer Zone = 100% open

5.9  Test Apparatus

Coal pipe elbows were removed and support tubes of 22" Schedule 40 pipe with

two sets of 3 support legs were inserted into the burner PC tube. The probe was
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inserted through the support tube and positioned perpendicular to the burners axis
via mechanical linkage in the plane of the burner throai. The test probe has a
sensing unit which integrates data over a 3" element length. Data is collected
clockwise in 15° increments in the burner throat around the burner axis as viewed
from the firing isle. The 0° data position is at the top dead center position in the
burner. A separate probe setup was used for each air zone (inner and outer) in

the burner.

The probe output is the actual velocity compensated for the windbox temperature.
Upon achieving stabilized probe readings, a microprocessor captures a ten second
data window and calculates the average, minimum and maximum values. The
probe has a one-second response rate and can measure velocity values on airflow
vectors which are within +50° of an axial flow vector. The repeatability of the

apparatus is 0.25% with an absolute value reading accuracy of +1.5%.

5.10 Validity of Test Results

The question frequently arises as to how accurately cold flow test results resemble
actual secondary airflow conditions under normal firing conditions at full load and
at lower loads. To assure that cold flow test results will accurately predict actual
unit performance, RJIM Corporation adheres to the flow modeling standards

regarding geometric, dynamic and kinematic similarity.

Geometric similarity requires that the model being tested have the same linear,
area and volumetric ratios as the full-scale unit. Since RJM Corporation uses
your unit as our test model, a geometric scaling factors are exactly equal for both

cold and hot flow tests.
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Dynamic similarity requires that the force ratios acting on the fluid particles
threughout the flow pattern be the same. Since the same fluid {air) is being used

on the full-scale unit, the dynamic similarity is the same for hot and cold flow.

Kinematic similarity exists between the model and the unit when their streamlines
are geometrically similar. The standard for the industry is to use Reynolds
number limits for kinematic similarity. When Reynolds numbers exceed 20,000
the flow is fully turbulent. Therefore, the streamlines in the test unit and the
actual unit will react in the same fashion. The Reynolds numbers for cold flow
and actual full load and minimum load conditions for Unit No. 2 far exceed the

minimum number of 20,000 and are shown below.

Ry = 2.04 X 10°
Reul Lows = 0.5 X 10°
= 0.2 X 10°

RMinimum Load

Since geometric, dynamic and kinematic similarity has been preserved throughout
the testing, the results contained in this report accurately depict the actual flow

conditions in the unit under normal firing operation.
5.11 Unit Test Conditions

The FD and ID fans were brought up to load with flows balanced through each
by equalizing fan amperages. Total flows through the unit were regulated by

windbox dampers.

For baseline testing of the inner and outer zone air distributions and for post
balancing tests of the inner and outer air zone distributions (Tables 1-4), the

windbox air dampers were set at the 55% open position.
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For the B windbox burner distribution in out-of-service mode, the B windbox

dampers were set to 30% open. See Table 5.

For Table 6 the H windbox dampers were set to the 100% open position while

all other burner windboxes were set to 55% open position.
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Tables 1 and 2 3-D Graphics

Velocity Potential Profiles
Topographic Diagrams

Velocity Profiles
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Average Velocity All Burners =
Naximue Rizh Flow Devistion =
Ninimua Low Flow Deviation =
Total Rlow Deviation =

Test Point (deg) 0
BURNBE  FB6
Righ - 3798
Low - 2927
Average - FEXTS
PLDY - §
Code - sy
BURNER  FES
High - KEIT)
Low - 3
Average - 3518
PLDY - 1
Code - E7331
BURNER  FR4
High - 18
Low - 2254
Average - 2651
PLDX - -15
Code - Ry
BURNER  FE3
High - U
Low - 2462
Average - 2950
PLDX - 3
Code - LALd]
BURNER  FE2
High - 3066
Low - 2024
Average - 2566
PLD% - -15
Code - Y
BURNBR  FE:
Righ - 1922
Low - 2841
Average - 1285
PLDY - -3
Code - LI

3133.13 fpm
245X
-12.97 %
.42 %

4320 4228
2663 3502
3718 3985

2 A

325 M
2098 2325
2519 2964

LUAL I 101

3663 3488
17182 2872
M7 3028

LA B LA
1033 4146

2606 3333
3578 3662

3906

vy

1431

844
-10
Wy

41862
2356
2840

-§
Vivy

385

vy

3560

jael
-4
iy

AIR DISTRIBUTION AWALYSIS
BASELINE OUTER ZONE AR DISTRIBUTION AWALTSIS

Table 3

Test Point Velocities (Feet/Minute)

Gondition

Blocked Flow
Vortex Action
Flow & Vortex Action

5 0 5 3

(1]

31§

k111

Code Trigger Level %

Burner % Velocity
Average Deviation Peak

2662 3459 3502 3105 3118 3361
2419 2539 2BB3 2317 2398 28
2955 3225 2940 2627 2880 3175

-1 2 -1 -1t -9 0
VAV SVEV  RVEV  BVEV RVAV #eet

4081 4130 3388 028 875 3878
226¢ 2652 2430 2185 2398 3
500 3209 2880 2495 3498 3400

YYVY VWV VRV aVRY VRV ik

280 21 3T 3T 08 N
1848 173 1TTE 2629 1807 189t
040 1933 2913 3003 2196 2587
-9 -8 1 4

P ORVIV RVEV SVEV HVRV aVay

4017 2721 3545 3633 4033 3938
2064 2346 2495 3224 459 1988
3105 2566 3232 3425 3862 2376

-1 15 § 13 o -n
I S TU N f 1A 1T L A Y

3347 3053 4017 3875 3T22  A3T%
2595 2698 2763 3417 2675 2550
2861 2857 3608 3625 3191 2884
-5 -18 1 ] -5 -
VRV Begs UUVY Rek RVRV gVey

EREN
2852
1100

(3247

3488
284
2983

sy

1N
3066
1190

$248

131
1952
U

-14
(4]

{146
2042
1511

16
ww

4245
2540
3716

vy

2865 2890 I
256 2204 AN
82 2553 2939

- -1 -1
WV Y H

1906 3678 3319
002 2098 2204
432 2564 2679

VAV RVRY sV

3306 39T U
2284 2042 2006
2995 2521 2985

SRV aVRY VY

3906 3815 4097
2686 2698 3105
3198 M66 3478

W wyy o vy

17 318 2939
2315 2061 1997
2593 15 2382
-5 -t -2
(25 2T 52 'O 1531

4065 4312 4278
2663 445 2640
VU T U

VWY VWY v

3238
s
2564

-16
ey

1891
2254
2854

-10
Wy

1178
2841
3099

-1
(232

HIH
un
2845

-2
Y

3161
2048
2855

-8
VY

4017
2462
nn

v

8
1561
207

LiEd)
431
2165
3354
v
4228
2952
33
v
3988
2841
351
Wy
4570
2768
110§
ww
3875
2583
1381

iy

Ny 1l 3155 0.71

4345 4081 4345

3703 3662 3162 0.92

4033 1107 4396

2968 2734 ERL} 0.01
-5 -1
W sy

3969 3648 1097
197 2506

3621 2963 2891 -
ey

4379 3822 4570

2335 s

2864 3309 303§
-6 9

VW ey

-3

113 3589 “u
41 2804
3366 3B 30 185
-0
VWY vy



0¢0100 Ldl

AIR DISTRIBUTION ANALYSIS
BASBLINE OUTER ZONE AR DISTRIBUTION ANALYSIS

Burner % Velocity
270 285 300 35 330 M5 Average Deviation

Test Point (deg)

BUENER  FAS
Righ - 345 4552 4448 4803 AT12 4431 4228 3738 3347 3545 JMAS 2042 2745 3969 3763 3308 3459 3040 2652 2804 2871 3516 4312 460§ 4893
Low - 2484 3891 4097 4228 4113 3663 2877 2853 1734 1815 1618 1574 1874 2606 2617 2663 2829 2367 2042 2377 2346 2506 2517 3938
Average - 3994 4255 4293 A482 441 4044 3872 3250 2185 299% 2014 1881 2513 3555 2995 2966 3051 2850 2359 2569 2809 2859 3873 4295 1240 142
PLDX - 23 3 32 38 38 25 13 1 -3 BT Y P V) 10 -8 -8 -6 -18 <21 -2 <18 -12 20 13
Cade - Wit RVEV  BVEV  SVEV  BVRV  RVEV  BVEV  SVRV  RVRV  RVRV  #REk RRRE XVEV RVRV XERR R RVRV RVHY
BURNER  FAS
High - 3238 3969 4500 4312 4448 4345 4146 4535 3783 3768 3814 3663 3144 3238 3TRY  3ET4 3238 3922 384 3648 4535 4587 3TS3 W3NS 4587
Low - 2745 2757 3516 2572 3389 307% 3144 2853 2473 2052 2185 2388 2315 1874 1891 2254 2315 2234 2914 3002 3015 3158 2927 284
Average - 2999 2409 3918 3227 4037 3598 3717 M85 3240 2339 3262 2710 2926 2243  3M42 2625 2564 3464 3260 3327 4092 3682 3285 3091 1236 327
PLDX - -1 5 2l -0 2% 1 15 8 0 -2 1 .16 -1 -3l <3 -1 -2 1 1 3 26 ] 2 -4
Code - R8RE RVEV O VWUV VVVV O VWYV VYUV VWUV WUV RVRY RVRV RVEV SVRV AVEV  RVRY  RVEV RVEV RVEV VIV BVRV SR8 YUYV VWYY YV e
BURNER  BA4
High - $694  J31 3251 3361 4414 4345 3753 3814 3618 3985 4081 3118 3265 41T 3278 4212 4312 4803 4821 3891 4278 4245 4245 4641 4821
Low - 2890 2572 2484 2550 2528 2757 2517 2606 2451 2950 2335 1848 1768 2484 2410 2757 3560 2517 2002  3E5T 3291 ML 2224 2204
Average - 463 2986 2833 2906 3754 3265 3069 3230 2962 495 2781 2203 2740 2875 2913 3512 4010 3842 3585 3ESO 3851 3799 2002 4017 i 4.50
PLDX - ] S I & B b 13 -0 -b -1 -1 P LI S R | TS S 3 1 22 11 9 10 18 i -1 23
Code - VUVY  SVAV VRV RVEV  UYYV YUYV RVEV  RVEV  RVEV  BVEV  BVRV VRV VRV RVEV  #VRV  SVSV dkk UV VVVY S3EE BUEV fVRV KVEV VWY
BURNER  FA3
High - 3531 3319 31T 3389 4535 4245 4130 3985 4465 5007 5007 4785 4634 3783 30A3 3238 3306 3985 4162 3028 3938 3753 3798 3722 5007
Low - . 50 2398 2T45 2539 2877 2890 3333 2117 2234 2595 2146 2117 3306 2061 1970 2127 2506 2617 2377 2033 2146 2606 2686 2484
Average - 3086 2882 3040 2960 3873 3360 3762 2659 3302 4511 2063 4180 3831 2596 2432 2676 2873 3594 243 2H3L 3156 3212 dM2T 3336 204 2,28
PLDX - -4 =10 -5 -8 il § 1 -1 3 il -1 10 0 -1 -4 -6 -10 12 -8 - -1 0 -2 4
Cade - FURY  RVEV  ¥EsE BV UYUV  RVRV  RERR RVEV BVEV VYWV VVWV O VVVY O WWVV  RVRV RVRV RVRV RVRY SVRV VRV RVRV SRV RURV RVEV AV
BURKBR  FA2
Righ - 3869 3692 3633 3574 3488 3722 4065 3753 3707 3692 3403 33T 2002 3648 3431 372% 425 3823 4048 4261 3306 3545 3768 3938 4261
low - 3066 3158 2989 3053 2484 2757 3197 2877 2792 2108 2377 1979 2033 2462 2473 2517 3265 2710 2853 2629 2698 2606 3131 3092
Average - 3532 3457 3273 3269 2887 3293 3598 3418 3307 2616 2879 2257 2532 3206 2748 3262 3702 3294 MY M4 2921 YWD M6l 3676 31817 1.1
PLDY - 11 8 3 3 -9 3 13 1 LIS F IS Y 1 B3| 1 - 2 1§ 3 5 8 -4 -1 § 15
Code - VUVV  RREY ESEE O XEES O RVEY KVEV VYUV SVNV  AVEV  SVRY  RVERV  RYRV RVEV  Rysy  RVAV  BVEV VYUY RVRV UWWY VWUV sssE syRY dste YWY
BURKER  FAl
High - E345 4329 4465 4379 4396 3969 3922 2939 2757 1389 3474 35BY 3604 3753 3753 3814 3B9L  3VR3  Y4IT  33BY 3604 3648 IT0T 4049 211}
Low - 3333 3604 3574 3692 2528 2652 2185 2388 1618 1710 2853 3092 2539 2572 2033 2356 2675 1882 1879 M5 2710 2841 3015 M7
Average - 4041 4004 3975 4046 2887 3510 2531 2660 1942 2964 3219 3383 2777 3386 2620 2904 3375 2429 2950 3044 379 247 344l 3760 im 1.3
PLDX - 27 28 25 21 -4 1 -2 -16 -3 -1 1 6 -13 T -18 -9 6 -2 -1 -4 0 2 8 18
Code - vy VUVY  RVBV  RVEV  RRER O RVEV  RURV RRRE O RRRRORVEV  RVEV  SVEV RVEV BVEV RVRV fURV BEEE VAV VK B
BURKER  FF6
High - 3389 3445 3502 3891 3663 3545 3015 344 445 3251 3722 3692 2408 3053 3678 3753 2927 3224 3066 3906 3707 3545 4017 3678 {017
Low - 2769 2927 2180 2064 3079 236 2108 2098 2484 235 2317 2042 1979 2214 2757 2539 2481 2274 1970 2015 2528 2952 3105 2850
Average - 3079 3185 3231 M32 3405 2019 2546 2651 3041 2600 3364 2467 2214 2759 3445 119 2639 2831 2251 3219 2912 3319 MM 3307 2979 -4.92
PLDX - 3 ! 3 15 14 -1 - 2 -1 13 -1 -2 -1 16 5 -1 S I TR -3 1 18 1
Code - [ITTINNET T2 S 1T 1 AR i) SRV RVRY  RVRV RVAV ARV VYWY VRV deke aVsy GUVY O VWVY sees BVRV VRV VYWY UWWY aek WYY
BURNGR  FFS
Bigh - 3187 3265 3445 3560 3053 2939 3118 3648 3417 3sl4 3922 3829 3158 327 3692 3985 4065 3560 3692 4212 4162 3678 3278 3028 {212
Low - 3570 2175 2356 2089 2127 2061 2244 2804 2214 2550 2952 2877 2828 2721 2914 ME9 2977 2865 2964 2933 3319 2409 244l 244y
Average - 9864 2681 2994 2556 2566 2482 2735 3286 2700 3361 3509 3206 2826 3065 3439 3682 3ITT 3263 3367 3705 3683 2958 2883  2M4¢ 1080 -1.70
PLD% - -7 -1 E I S Y § IS § T -1 g ] { -8 -0 12 20 10 ] 9 20 1 -4 -6 -1
Code - SREE RVAV  SVEV VRV RVEV  KVEV  RVRV  RVEV RVRV VWUV UVVV O WYV #Rxr i gysy VYVV  Resr xgkx YVWY O VWUV VRV sVRY drix
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Test Point (deg)

BASELINE OUTER ZONE AIR DISTRIBUTION ANALYSIS

ALR DISTRIBUTION ANALYSIS

300

bt

330

345

Burner
Average

H

Deviation

Velocity
Peak

BERNER

BGHNEE

BUANER

BURNER

BULNER

BUKNER

BURNER

BUENER

FF4
High -
Low -
Average
PLD% -
Code -
FF3
High -
Low -
Average
PLDX -
Code -
FF2
High -
Low -
Average
PLDY -
Code -
FF1
High -
Low -
Average
PLD% -
Code -
FB6
High -
Low -
Average
PLDX -
Code -
FBS
Bigh -
Low -
Average
PLDX -
Code -
FBd
Righ -
Lov -
Average
PLD% -
Code -
B3
High -
Lo -

s

Average -

PLDY -
Code -

1015
1559
228

-25
ey

2
1908
7

-14
A

016
1538
1894

VY

3488
2829
31n

(2154

3459
2804
3193

12

3282
U8
2956

VRV

2419

1379
-4
sy

2640
2108
uNn

-1%
iy

3985
3066
3628

iy

FHIT)
2682
3266

VYW

3361
2328
Ak

-8
Wy

3361
2284
2789

-2
vy

1663
3015
1423

3488
2386
2874

Y

1318
1810
2768

Wy

2816
U1t
2520

-1%
Uy

3922
344
3564

3334

1808
3002
3648

vy

4049
U
579

vy

338
02H
2735

-4
VYW

1589
3028
3330

1

3783
2606
21843

Y

3502
2663
A

ey

Us1
1182
2133

-
Y

4178
3560
31829

E231)

3869
2698
1248

w
3814
2606
3085
ww
3161
284
2937

3
v
3531
1002
it

rhee

F38L

2821
-1
WY

45
1841
3142

(231

{245
2561
k1221

Yy
3375
2224
2990
Y
1306
1430
1042
Yy
4605
2108
2696

vy

3361
2484
2926

-3
YRV

3768
2133
331§

BV

344
AL
2699

-3
Y

2302
409
2645

-
¥14%

3831
2156
2702

-3
ey

3459
2408
3126
sy
1251
25117
2935
14'21%
1488
1698
3109

ey

3707
2853
3

v

3589
1979
028

4
VY

2064
218
s

-13
Y

3768
2%
2704

-1

vy

3604
1325
3264

VY

31969
2146
2108

-5
v

3278
41
3006

sVEY

2853
2204
2394

-2
ey

3531
202
2465

-1
iy

31502
295
2788

-4
Yty

339
23617
2867

\Akdi

2927
2430
2658

-§
(33 1

3753
N
3488

E3121

3265
2346
1138

-2
Wy

3197
2451

WAL

3082

2699
-8
KUy

1389

387

L2343

445
un
2646

VY

3053
2175
2668

-6
e

3079
2387
2590

-11
iy

3197
2640
28817

(121

w81

2620
-10
Ry

2964
1832
2095

-
Y

3261
2409
2905
VY
3t
i
2597
VHY
3906
un
5eid

Vv

1798
2204
3211

V4§V

3502

(2333

4065
3083
3534

ww

i
2388
2138

-2
Wy

3040
2495
2804

-9
144

617

ey

KLE)
2769
1106

f2233

4097
2572
3161

vy

412
16117
1689

LAl

1678
2528
31258

VY

2398
1545
1941

-30
ey

3814
46
30
vww
1860
2595
2999
ww
1969
[$IN
240

v

3589
3254
yHy

3692
2865
nn

Yy

iy
2121
3218

Vil

3692
2583
2906

-5
Vsy

2539
1734
2215

-40
Y3y

1829
451
2823

v

U
2710
8

[212

e
1462
2856

-12
vy

KREK)
3016

p111)

3875
el
F )

vy

3531
1113
3043

VY

3633
2640
3192

EE4)

2346
1874
2111

1
Y

360
2398
3048

Wy

3584
2561
3184
Rt
vy

2780
2080
232§

-20
Y

179
2583
3

Yoy

4065
2875
3082

yyw

1768
62
289

VsV

3985
2084
2122

-2
vww

3389
2302
3108

43¢

2606
1790
2062

-26
sy

1891
2640
3056

v

3078
U4l
2693

-5
ey

3860
U1
2693

-8
vy

3266
2583
2817

Wy

224
2388
27493

-4
Y

318
203
2811

-18
sy

2133
1926
2309

Wy

o3
27133
1028

£33

3066
me
2426

-15
sty

3403
438

3093

(R 23

013

1866

2790

3011

2115

117

2841

2918

-3.82

-3.53

-10.94

-1.99

-11.43

-6.91

-8.31

-§.85

212

812

4785

1969

4049

1663

1969



220100 Ldl

AIR DISTRIBUTION ANALYSIS
BASELINB OUTRR ZONE AIR BISTRIBUTION ARALYSIS

H

Deviation

-12.97

-4.62

-4

-1.43

-.22

1.38

-1.51

-5.48

Velocity
Peak

4097

1087

4146

1766

LI

1509

4017

Burner
Test Peint (deg) 0 15 K 5 60 75 §0 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 M5 Average
BURNEE  FR2
High - 3002 2652 2877 2517 2939 2780 2877 2733 2484 2506 2865 3431 3171 2841 2977 3224 3663 3474 3692 3822 3692 3105 3574 3516
Low - 2325 2175 2185 1798 1934 1807 1790 2244 2070 2194 2175 2117 2517 2430 2561 2506 2952 2877 3002 3040 2595 2377 2572 1M42
hvetage - 2637 2372 2584 2136 2487 2126 2526 2412 2264 2360 2541 3005 2724 2667 2723 2980 3287 3242 3MT IS8 354 2685 3247 2389 2121
PLD% - -3 -0 -5 -2 -9 22 -ro-12 -1t -1 -1 10 -0 -2 -0 9 21 19 2 K 1§ -2 19 -12
Code - VRV REEE O RVSY  RVEV  RVEV  SVEV  RVAV  #Rx3 RRRE RERX O BYRV BVEV RVAV  sess kse% syay 332 YOVY  YVVV  RVRV VYV VY
BURNER  FBI
Righ - 3922 3985 3798 3488 3333 3079 2539 2927 2939 2877 2902 3015 2853 3040 2877 3092 4097 4048 3197 3445 3829 2953 3722 3613
Lov - 3053 3028 3278 2187 2710 2214 1798 1943 2156 2484 2388 2583 2127 2315 2244 2346 2902 2769 2652 2841 2027 3306 2841 3105
Average - 3619 3570 3540 3099 2984 2551 2209 2527 2540 2704 2652 2800 2316 2762 2477 2765 }77H 3069 2932 3160 21 3§22 329 3380 2988
PLDX - 21 1§ 18 4 0 <15 - -1 -1 -1 -l -5 -0 -4 -7 -1 26 3 -2 ] 14 21 9 13
Code - Yy o vy YRV RREE RVEV  RVEV VRV RVEV RRRE 0 RRsk RrRr SVEV O VAV RVEV SVEV YWYV VYUV essx sisr yyyy VYWY et
BURNER  AD!
High - 3265 3431 318 JIL8 3197 3BM6 3347 2561 3474 345 459 3333 3445 T4 4097 3891 IE3U MTL 32Ul 2829 3389 375} 3604 2964
Low - 2640 2617 2335 2409 2462 2733 2006 1997 1997 298¢ 2769 2617 2710 2451 2675 2829 2710 2377 2335 1982 2136 2617 2451 2356
Average - 2935 3003 2636 2687 2829 349 2482 2316 2879 3218 3090 3055 3258 2858 3624 3305 3046 2703 2716 2267 2911 3173 2848 26l 2900
PLDY - 1 [ -3 -1 -2 9 - -2 -1 11 1 5 12 -1 25 14 § -1 -6 -2 (] 9 -2 -1
Code - EEEORVEV RVEV  SVEV  BVRV RVEV  AVEV  RVEV  RVRV ek R38R SRV SVEV RVEV O GYWY O WVVY SVEV VRV SVRV AVRY sy WWWY svey syey
BURNER  RD2
High - 3 3403 3502 3604 3361 3002 3445 3361 3531 3251 3066 3066 2841 2927 2780 2473 3211 3224 3BML JMS 3798 4146 3814 3738
Low - 2804 2606 2156 2506 2117 2108 2377 2006 2214 Z617 2663 2595 2070 2070 2006 1882 2185 2710 2561 2356 2572 3251 2829 3306
Average - J194 2088 27AS 3229 2399 2609 3066 2499 2899 2884 2872 2806 2399 2638 2390 2137 2856 2956 3122 2878 3400 3687 3408 3537 2800
PLDY - 10 3 -5 1 -1 -1 6 -1 -0 -i -1 - -4 -1 -2 -2 2 8 -1 17 Hi 18 22
Code - TREE RVEV  RVEV  SVEV  RVRV  RVRV RVEV RVEV  SVEV k2 $3RE RRRE BVRU RVEV  BVRV  BVRV  BVEV  ENER SVRV O RVRV WYYV VWV VWY
BURNER R}
High - 2829 307% 2816 3545 3040 3678 3118 2939 3092 3319 31TE 3260 3224 1488 3224 30T 3306 3028 3738 3BM4 4766 4081 3875 3906
Lov - 1134 1656 1979 2156 2356 2356 2117 2175 1790 1857 2356 2274 2284 2430 2175 2274 2484 2016 2254 3IDF 2T 2698 3040 2572
Average - 2040 2573 2305 2925 2720 3017 2489 2522 2342 2789 2784 2682 2824 3083 2552 3264 2958 2464 3207 3453 3527 3230 3469 2935 2844
B PLDY - -8 -100 -8 3 -4 f -2 -1l 18 -2 -2 -6 -1 8 -0 15 + -1 13 N 1} it 22 3
Code - VSV VRV VRV BVRV  RYSV  RVRV  RVSV RVEV RVEV SVRV SVEV EVRV RVRY SRV RSV SVRV SRV RVSV O SVRY ER3t YWWY O sVEV syRy svay
BURNER %M
Righ - (097 3589 3589 3389 4162 4228 4414 3768 4205 4195 3TOT 4431 4179 3648 3768 3604 3278 3BI4 4049 3361 3516 3431 3278 4097
Low - 1988 1882 2430 2561 2473 3224 3066 2027 2640 2792 2780 2939 2495 2617 2710 2194 2264 2175 2550 2098 2398 1943 2224 2853
Average - 2632 2939 2980 2091 3626 3882 3649 3300 3932 3252 3087 3923 2995 3315 16T 2643 2689 3200 3398 2680 3004 2491 219 3710 un
PLDY - -11 -1 -§ -§ H 22 15 [ U 2 -1 23 -6 i -0 -1 18 { T 1§ -5 - -1 11
Code - VVVV  RVEV  BVEV  RVEV VWUV VWYV VYUV RVRV O VUV WVUV RVEV VWUV VWUV KRV RVEV SVRV SRV RVRV VWV SVEV SVRY SVRV dvev VWV
BURKEBE  RDS
High - 3648 3985 4049 4049 3922 4482 4500 4065 3488 3265 3224 3783 3604 2841 2441 2890 3265 IT1 2606 3079 3633 4228 4162 4130
Low - 2306 2335 3224 278 3211 339 3333 2698 2675 2042 2204 2952 2698 1926 1961 2117 2528 2117 193¢ 1900 2156 3118 2745 - 2792
hverage - 2035 3419 3659 3626 3474 4093 3873 3II6 3113 2426 2932 M8 2890 2287 2242 2352 2925 2606 2284 2479 3157 M7 3256 3179 3086
PLDY - -5 11 19 11 13 3 26 1 1 - -5 11 -6 -6 -1 -l -5 -16  -26  -20 2 2 6 2
Code - VRV RVAV  RVEY  RRRR  RREE VWYV UVWV  UVVV  RVAV  BVEV  RVEV  RVEY  RVEV  RVRV  kkR& RVRV  SVSV BVEV  RVRV O RVSV SVEV VWYY yywW o vy
BURNER  R36
High - 1663 4017 3906 3678 3633 2403 3015 2528 3002 2780 41T 3131 3171 3197 M5 431 3798 3S3L 197 3278 3002 2939 3053 3648
Low - 2914 3T 3131 3028 3105 2617 2061 1790 2117 2284 2853 2816 2792 2484 2484 2451 2802 2561 2720 2388 2356 2409 2517 2617
Average - 3363 3597 3523 3345 3327 2889 2398 2092 2646 2532 3184 2958 2995 2859 2779 3075 3258 3003 2962 2760 2747 2692 2777 3323 2962
pLDY - 1 I 19 13 12 B £ YT BES U B 8 -0 ! -3 -6 [ 10 1 0 -1 -1 -9 -§ 12
Code - yvwy KUV RVAV  BVEY  AVAV  mSr SREE BERE O RREE O SVRV  SVRV  RVEV  VVVY  SVEV  R83s BVRV RVRV ttr ka1t VYYY
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AIR DISTRIBUTION AWALYSIS
BASRLINE OUTER ZONE AIR DISTRIBUTION ANALYSIS

Burner H Velocit

35 Average Deviation Peak

Test Point {deg! ] 15 30 {5

Bigh - §146 3531 3783 4162 4329 4162 3985 4362 4587 4162 4195 4130 3560 3092 3417 3783 3506 2792 2816 294 3292 INE 4448 4312 1581
Low - 2921 2841 3265 3184 3251 3488 3131 3692 374 2302 281 3333 223 2244 2780 3211 218%F 2165 2234 2405 629 2652 32 M8
Average - 08 3156 3538 3687 370 3834 3522 3994 4324 3308 3808 3681 2882 2845 3120 3548 2503 2602 2517 2672 3001 3279 3965 3827 1355 .07
PLDX - 2 -§ § 10 13 14 § 19 2 -1 14 -2 -5 -1 6 - -2 - -l - -2 18 It
Code - [AALAE AL LU L 1 Ry YWYV YWY vy SYRY SRV RERE O RRRE RVEV SVRV #8838 aVRY  aYRy WYYV VYWY
BURNER  BE2
High - 3738 3604 3251 4081 4396 4362 4017 4001 3604 3ITL H113 4113 3738 2698 MATH  RTR 432y 4288 4295 4228 3ETR 3403 4162 3829 §39%
Low - 2356 2757 2346 2698 3319 3105 3251 2977 2517 2070 2185 2865 2430 1891 2185 2264 2335 2927 2952 3002 2841 2408 2180 2377
Average - 3061 3134 2790 3515 4018 3495 3537 149 3120 2399 3594 3M4 2T5 2197 3078 2601 3854 33T0 3831 M6 T 2935 3844 2854 221 2.81
PLDY - -5 4 -1 g 25 8 10 1 -3 -8 12 4 -1 -2 4 - 20 § 19 L] 3 -8 12 -1
Sode - LA LU A B A A L L ) VYUY VRV VRV UVVY O VYWV SVRV sVey SRV SURV O VWUV VVVE O VWY WVEY sVEV sy yWEY vy
BUANER  BH3
Kigh - J618 4081 3860 4228 4312 4179 4278 4431 4482 4694 4278 4605 4552 4278 4205 4228 448 AT48 4065 316 3969 3844 4113 3906 4748
Lov - 2398 2841 2829 2829 a17r 3516 3092 3251 3722 3932 AT92 3002 2914 2780 2165 2305 2964 3502 3105 2629 2877 2977 2952 2089
Average - 3153 3689 3405 3629 3797 3790 3748 4035 4150 4326 3439 4300 3331 4008 2724 3580 4268 1956 3605 2877 3633 3270 488 1337 3641 16.20
PLDY - -13 ! -8 -0 4 4 3 11 1 19 -6 18 -9 0 -2 -3 11 8 -t - -3 -1 -4 -8
Code - VY ORVRV O RVEV aVeY VWY sR VTV VWY VIOV OUVEY VUV WUV WY VRV WUV VWEY SVRY SUV WY ey sy ey
BURMER R4
igh - 3618 H4L4 4379 JT07 4517 4712 4605 4482 4850 {932 4785 4803 4017 3560 3574 3560 3488 4587 4587 4162 3878 5026 5102 4448 5102
Lov - 3092 3306 2721 2528 2792 4097 3188 3238 4M46 3210 3197 3560 2841 2865 2274 2517 2640 3081 2829 3007 2663 2792 3265 144
Average - 3406 4127 3469 3077 3914 4406 3734 4123 4751 3602 4400 4011 3291 3203 2960 3023 3169 4212 3570 3TEL 3078 4570 3910 3894 3736 19.23
PLDY - -§ 10 -1 -18 5 18 -0 10 Hi -4 18 LR R | B A S A 1 13 -4 8 -1 22 § i
Code - HEEORVRY O RVRV VRV WY Vv sy VUV VUVY VVVV SVRV RRE RSV VST SVEV RVEV VRV SVEV VSV TWWY VW Ry
BURNER  RHS
High - 1840 4205 A295 4839 (T8 4621 4396 4448 4623 4852 4162 4087 3431 4552 4465 4345 3906 4839 4448 4312 4641 4858 4895 4465 4895
bow - 2769 2952 3053 3417 3953 3604 3618 3459 3829 2890 2745 2682 2780 2062 3768 2745 2686 3560 2816 3040 3589 3202 4201 2462
Average - 188 381 3480 4366 4497 3332 4047 4091 (440 3228 6BL 3046 3117 4080 4008 3030 3611 4512 3468 4032 4138 w426 (568 3Al4 3836 .45
PLDX - -17 -1 -8 2] 17 2 5 7 15 -1 R I ) B b - -§ i -0 9 8 15 19 -16
Code - PRV RVRV O RVRV YWV VWUV kkRe VYWY VIVY VRV SRV wed WYY VRV ORURY O WYVY O VVRV RVRE O VEWY Oy www
BURNER  BAG
High - 4312 4312 3604 4431 5007 4482 4113 4278 4007 3B A3 4312 3B4E 3804 245 4312 470 298 4448 4306 3BIE 45R2 4500 4097 5001
Low - 3707 84 2710 2927 3875 3560 2036 1997 2418 2604 317U 33D 3238 2127 2156 2294 3488 3389 2989 2720 2792 2964 3361 3066
Average - 4056 3165 3200 340 4450 4059 2716 3790 2850 3400 4036 3456 3392 2462 2367 I6M 404 3916 3927 A6 383 4087 3926 5 3830 12.56
PLDY - 15 -0 -3 § 28 15 - 7oA -4 1t -2 -4 -3 3 14 1t 11 -5 -0 1§ 13 -0
Code - BEEr RVEV  RVEV RVRV YUYV aVSV RVRV  RVEV SVRY VSV RVRV SVRV mRxb sVRV aVSV SVRV O VWUV SURV RVRV VRV VRV WYUY sYsy sUeY
BURNER &G
High - 1891 3633 3648 3953 3953 3015 3306 4482 4081 3478 1781 3560 33T 891 3975 118 3218 3265 3618 BTG 425 195 3860 4065 {482
bow - JI84 2356 2710 3040 2441 2462 2388 2617 2027 2947 329 (86 2224 2780 2356 2305 2136 2108 3158 29HA 3002 g4l 2817 32l
Average - 3478 2919 3208 3480 2937 2699 2920 3867 3352 3381 356 2459 2889 3531 2782 2728 2370 2659 3397 3208 3EA8 3295 MEY ITM 3156 1.06
PLD% - 10 -8 1 10 -1 -1f -8 2 b 1 12 -2 -3 o -u -4 -1 T 14 { 10 19
Cade - BEEs O RVRV O SVEV BVEV RVAV  akk VRV VYWV VUVV VRV eRRr SURV RVRV aVRV VRV SVEV VAV RV wRex VRV WVWY O WV sy VYW
BURNEL  %C2
High - 3306 3028 3361 3953 4065 4065 4033 3985 4033 45 4261 3403 2927 3105 3985 3629 3618 3545 3633 4320 3783 4179 3891 3922 4348
Low - 2204 2335 2388 2495 2274 2061 2721 2841 2792 2302 3066 2356 2346 2539 2617 2234 2345 2902 2572 2617 3028 3028 2539 2519
Average - 2679 2688 2773 3353 aTv4 3219 3198 3197 3146 %07 3DIO 2728 2631 279F 350 &TM 3ME 316D 282l 3MIE B2y E43 202 2967 na 0,32
PLDX - -1 - -2 T 2 2 2 0 23 1 -1 -1 -1t uo -2 0 ! -1 19 12 18 3 -6
Code - FUSY O RVRV O RVRV O QVWY O WWVY O WUV UWVY UUVU O UVEY O VWUV VWUV RVRU RRRr eres VUYL VRV VRV ke VsV YUVV O exke WUWT O BVRY O WUy



AIR DISTRIBUTION ANALYSIS
BASRLINE OUTER ZONE ALR DISTRIBUTION ANALYSIS

Burner % Velocity
Test Peint {deg) 0 15 30 5 60 7% 9 105 120 35 150 185 180 195 210 225 240 255 270 285 300 35 330 M5 Average Deviation Peak
BURKRR  AC3
Righ - 4130 3092 4065 3768 3860 4379 4228 3516 3768 922 3648 4448 4179 3545 3197 3589 3560 3250 3417 3707 3488 3798 3604 4245 LLTY]
Low - 2517 2M46 2561 2939 2927 3158 2927 2561 2640 3118 2816 2640 2877 271 2204 2024 2550 2398 2583  AT4S 2620 3144 2388 2517
Average - 5L 2565 3473 1329 3403 1996 3433 2838 3324 83 3271 3605 3280 3192 2580 2928 3032 2684 2928 3060 3135 3491 2936 36 3198 .07
PLDY - -1 - 9 [ 3 25 T -1 4 $ 2 13 3 - -1 -8 -5 -1 -3 -4 -2 9 -8 it
Gode - VYUV VRV VWUV VRV RVRV YVUV YWV RVRV VRV AVRE VRV VUWY VWUV AVEV VAV RVEV VRV RVRV RVEV RVRV RVRY tedd xRV YYWY
BURNZR  RC4
High - 3604 3938 3814 4017 3707 3860 3722 3604 3238 M7 3158 3389 3224 3560 3211 383 3738 1516 IB44 B4 4001 3985 4179 84 411
Low - 2877 2686 2617 3118 3211 2865 2698 2561 2080 2146 2698 2398 2675 2441 2550 2561 2663 2462 2517 3ZBH 2110 3118 3211 u19
Average - 3260 3411 3285 M481 3493 3385 3099 3142 2434 72820 2886 2785 2978 2914 2890 3096 3159 2935 3399 3541 3268 462 3685 3039 3161 0.88
PLDY - 3 8 [} 10 11 ! -2 -1 - -l 4 -1 -§ -8 -9 -2 -0 -1 E] 12 3 10 1 -4
Code -~ VRV YWYV YYVY O UVVY ek YUV RVRY SURV SURV SRV gRex RVRY R340 SURY tUSY RYRY RV VSV YYWY VYUY WVYY VWY YWY
BURNER  RCS
High - 3604 707 3459 3722 4130 4345 3860 3806 4049 3922 3376 3768 3092 3707 3545 3981 3604 3574 3969  3SIL 3306 3403 3663 3403 4345
Low - 2606 230 TOOLTRY 3131 3265 3092 3197 33T 2539 1832 1865 2156 2388 1934 1961 2852 2473 2462 2517 2640 2663 2495 2473
Average - 116 2897 ses2 3360 3665 3684 3514 3611 3750 2928 2233 3127 2508 3291 2404 2914 3086 2794 3285 2952 2931 348 3068 2968 3093 -1,2
PLD% - 1 -6 -0 § )t} 18 H 17 21 -5 =28 1 -1 B -2 -6 -1 ] -4 -5 -1 -1 -4
Code ~ VRV VUVY  RVRV RVEV GURY YWYV st ket YUYV AVEV  RVRY RVRY RVRV SVRY O WUUV SURY VRV VUVY RVRV VRV sVHY EUSY yey
BURNBR  3C6
High - 3333 3768 3389 3814 3306 3829 4097 3618 3574 88 313D A5 4195 3938 3633 4205 4312 446 4179 3814 4001 4932 4858 3265 4332
Lov - 2841 2572 2675 2698 2506 2572 j2il 2506 2194 2061 2244 2792 3633 2952 2710 2802 2550 2629 3015 25i7 2617 3224 2606 2636
Average - 3109 V102 2983 3263 2807 3309 3732 2791 2888 2462 2873 37T 3942 3322 3089 3BT4 2899 06 37TIZ 2903 3279 4464 D 3925 kEAR £.38
PLOY - -5 -5 -9 0 -l { o -5 -2 - -12 18 2l 2 -6 1 -1 { U - 0 K § -4
Code - FEEEORYRY O RVRY RVEV  SURV  RVRV  SUBY RVEV RVRV SVRY RSV aVRU ammd aVRV SVRY RVEV VRV BVRY aVRV VRV RVEY WWWY O WWWY s
BURNEF 6!
Righ - 3251 3079 3224 3560 3B45 4245 4396 4130 3768 3783 3589 2927 3118 3197 2802 2550 211 2853 3224 33T 3B31 363 322 MIMY 1396
Low - 2606 2335 2366 2902 2335 2462 3431 3053 2388 2473 30 1545 1618 2315 2165 2254 2024 2108 2184 2517 2816 2606 2640 M
Average - 2986 2615 2855 3208 2726 3593 4059 3429 2737 3277 273D 1899 2398 2716 2356 2380 2698 2441 2623 2871 IS0 3134 3406 2930 2886 -1.90
PLD% - 3 -9 -1 1 -6 25 3] 19 -5 i RS S -6 -18 -1 -1 -1 -4 -1 {1 § 18 2
Code - KREE O KVEV RVEV RERE O RVRV O WYV VVVY VVUV RVRY SVRV RVEV RVRV O RVEV RVEV RRRR RRRE RURV SVSV SVRV RVRV VAV VsV sVaY sy
BUANER  RG2
High - 3663 3906 4195 4097 3722 3516 4162 3985 3814 3306 4001 3238 3079 3073 371 3171 4065 3278 4130 4500 4379 3738 387 312 4500
Low - ML 3184 3333 3238 2652 2629 2686 3265 2185 2188 2652 2033 2061 2M46 2346 1988 1961 2675 2983 36T 2617 2816 2939 2853
Average - 1479 31539 3860 3625 3258 2941 3UM3 3604 2633 3364 3006 2622 2770 2469 2906 2314 3065 2996 1696 4136 3068 330t 3358 3276 1208 2.40
PLDY - 8 10 20 13 2 -8 18 12 -8 5 4 <18 -1 -2 -4 -2 -4 -1 15 3] -4 3 5 2
Code ~ Re3E RRR% O YUUV UV VRV RURY VUVY  RRER O RURV SURV RVEV VRV RURY RVRV VRV SVEV VUV sk WWUV O VYWV VVUV VRV RVEV #yRy
BURNER  RGY .
High - 384 3040 3375 3153 3488 4195 3953 3938 3922 3403 3678 4113 3814 450 31 3985 4895 (858 4658 4278 4261 3574 3107 3618 1845
Low - 2710 2409 2418 2914 2495 2473 2890 2675 1934 1857 2367 2572 2757 2686 2663 2636 348§ 3820 331 3738 3028 2506 3002 2710
Average - 2917 2683 3004 3365 2953 1607 3316 3318 2336 2690 3190 3457 3375 2080 3134 3449 4532 4376 4005 4032 3393 2969 3390 3010 3312 5.70
PLD% - -2 19 -9 2 -l § 0 0 -2 B -4 i 2 -0 -5 [ 3 32 21 2 2 -1 2 -9
Code - $RRE RSV SVRV RUSY  SVRY  RyRV SVAV  RVEV  SVEY  BYRV RVEV BVRV O BVRV SRV SVRU RVRU GUUY O YWV WUV RERU O Susy aysy sias dyey
BURNER  RG4
figh - 3238 3389 4379 4261 M4 HI0 4049 H19D 4033 4462 3678 3265 4146 9985 2829 )84 1844 3663 3488 34T4 4130 4081 3678 4049 LT
Low - 2927 2865 2877 3722 3663 3131 2539 2640 2617 2606 2583 2663 2745 {815 (891 2451 2305 2388 2089 2284 2629 2952 2927 2877
Average - 3093 3063 3811 3977 AR64  38ED 3299 3125 0088 346 3199 2986 3574 2237 2439 3131 2824 3264 2504 2829 3587 3350 3367 3785 3229 3.07
I PLDY - -4 -§ 18 23 2 20 2 -1 -4 -3 -1 -8 [AS § S T -3 -1 -2t -1l {1 [} { It
Code - HER MR VYW VYUY VYV VWV VYWV VIV RVEY sre VYWY VWV RVRV SVEV SVRV BVEV KTV RVRV O YWV YWWY KVEV YWY
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Test Point (deg)

BURNER

BURNER

kGS

iiG6

High -
Low -
Average -
PLD% -
Code -

High -
Low -
Avarage -
PLDX -
Code -

AIR DISTRIBUTION ANALISIS
BASELINE QUTER ZONE AIR DISTRIBUTION ANALYSIS

Burner % Velocity
Average Deviation Peak

4162

2782
-14
vy

1881

3445

VLY

Ry

97 3664 3188 2086 2787 3380 3554 4086 35T 4096 3372 2822 3070 29M4 3038 1276 4,56

43202939 3822 3922 3403 2595 3922 1922 3238 4245 4087 3906 3891 3875 3516 4362

W10 2666 3609 3479 2501 2349 3507 2768 2710 371 2M46 3159 3476 32 304 3230 3.08
-e2 o -1 12 8- - 9 -15  -16 17 -8 -2 8 3 -6
VWEV  SVEV RVEV  aar VRV RERE VRV VRV RVRV O VWUV VWY SVEV sysy sysy o avsy



Table 4

Baseline Inner Zone Air Distribution

IP7_001026
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AIR DISTRIBUTION ARALYSIS
BASBLINE INNER ZONE AIR DISTRIBUTION AMALISIS

Table 4
Suanary Condition Code Trigger Level %
Average Velocity All Burners = 81414 fpu Blocked Flov (33171 10
Naxiaua High Flow Deviation = 22,87 % Vortex Action | yyvw 20
Winipum Low Flew Devistion = IR Flow & Vortex Action Wiy
Total Flow deviation = 66.30 %
Test Point Velocities {Peet/Minute]
‘, Burner % Velocity
Test Point (deg 0 15 30 45 60 7% 90 105 120 136 150 165 180 195 210 225 240 255 270 285 - 300 315 330 M5 Aversge Deviation Peak
RURNBR  FBF ’ CoT
Righ - 2664 3025 309 3511 4243 4207 4137 3932 3799 341% 06T 3067 2166 3039 35T4 449 3669 52 INNT  365F 3081 2780 3109 3167 (11}
Low - 2301 2370 26501 2794 3210 3651 2874 3025 333 UGS 2406 1914 1759 1748 2180 3167 2028 2088 2651 2914 2613 2429 290 18%
Average - 4732738 2834 3240 3965 3904 3315 3629 3476 2807 2646 2212 1947 2681 3305 3322 21 2853 2906 3142 2811 2595 2846 2200 9N 5.67
PLDY - -17 -8 -5 9 N 3 11 2 1 -6 -1 -2 -3 -10 1 12 1§ -1 -2 g -5 -1 -4 -2
Code - BikE SVEY  RREE XVRV YUV VWY  UVVV  sk8% 3VEV  SVRV  RVEV  ER8t SVSV VRV k63t SVEY S8R VSV VSV 4388 S488  fs% gVsY
BURNER  FES )
High - 3123 3388 3999 4016 4646 4552 3388 351 3419 2576 3138 3542 3511 404 3109 3067 095 3067 3210 3067 2997 3196 3558 . 3196 {646
Low - 2514 2638 3053 301 3799 2382 2370 3152 2255 2002 2278 2874 3081 2874 Q%41 2312 2441 2833 2801 2728 2754 2914 3011 2563
hverage - 2186 3114 3637 3867 4295 2011 3101 3316 2632 2369 2854 3354 3330 3089 2028 2578 2852 2956 1034 2881 2006 3068 3206 2883 3080 §.44
PLDX - -10 | 18 26 3 -§ 1 g8 -5 -4 -1 L] ] -1 -5 -1 -1 -4 -1 -6 -6 -0 { -6
Code - £33 S 12 1NN ' 1§ 1 3 4 YUV VSV k8 RVEV  RREx RVRV KRR BRER gR8t BERX VRV BURV  RREE RRF 83 SEEt RREP £REE e3¢
BURNER  FK4
High - 3799 4172 4405 4589 4460 4190 3637 3653 3239 2221 2199 3167 3167 3480 3138 2887 2255 2833 am4i 3225 3328 3653 Im  3M0 4589
Lov - 3284 3284 3799 4068 3558 2406 2638 2001 1865 1527 1570 1884  2406. 2526 2626 1965 1904 2069 2324 2347 2887 3039 3284 2807
Average - 3551 3825 4057 4335 3881 2782 3329 364 2380 1864 (916 2691 2772 3084 2858 2220 2080 2619 2498 2882 3110 3435 3550 3206 3004 6.75
PLDY - 18 21 35 1t k1] -1 11 § - 3 - -1 -3 3 L R Y -4 { 14 18 1
Coda - [T ] VVUY VYUY RVEV  EVEV  AVRV  RVEV  &URV SVRY  BVEV  BYBV  RERE VAV BREE RVRV  BESS RVEV S48 BREE R88% SVEY
BURNER  FES
figh - 2650 3284 30M1 2453 2539 2526 2429 2526 2477 2177 2278 2233 2942 3766 2969 2651 3181 3589 3M49 434 4190 4190 3025 2601 31
Low - 2016 2406 2122 2037 2133 2133 2177 2144 1914 1768 184 1884 1924 2626 2144 1894 2069 2860 2860 2860 3799 2664 2027 1985
iverage - 2310 2859 2408 2262 2388 2353 2283 2323 2078 1936 2126 2033 2630 3381 2512 2173 2858 3294 3085 3869 4027 3030 2235 2308 2618 -6.99
PLLK - -12 9 -8 - -4 -0 -1 -1 - - -1 -2 0 29 -2 -1 9 26 18 [}] 54 % -5 -12
Sodz - SVEV  SVEV  SVEV  BEES  RRES O RERE KRR EXEF VAV RREF O REE O RRRR O AVRV  RVEV  SVEV  SVEV  SVAV  SVSV  sk3x VWY VYVY  EVSY sy
BURNER  FE?
Righ - 2702 3225 3138 2807 2526 2477 3210 3067 2502 2289 2689 3167 3621 3434 3095 3081 3239 3419 3225 3999 3832 621 2638 2588 3999
Low - 2066 2312 2477 2155 2177 2133 2453 2384 1894 - 1924 2166 2663 3025 2754 2048 2188 2613 2794 2335 2502 3210 2312 1778 1944
Average - T4 2846 2693 2330 2392 2327 2963 2600 2106 2121 2469 2979 3370 3004 2439 2727 2858 3095 2655 3439 M9 2679 2119 2368 2688 -4.50
PLDY - -8 § S ¥ IS § SRS 10 B Y ) | -8 11 25 12 -9 1 ] 15 -1 28 1] -0 - -12
f0¢a - $REF VSV EVEV  SVRV  dkkE BERR KVEV RVRV RVRV SR83 KNEE K48 FEEE RVRY  SVRV  RRER REBR AVEV YWY YVVV  SVRV  RVEY
BURNER  FE:
High - 2080 3081 2097 2266 2394 2278 2677 3225 3210 2526 2650 2490 3109 3239 3254 2901 3653 3782 3750 3915 3965 M5 2188 2144 3965
Lov - 1649 1613 2069 2006 2080 975 2006 2502 2312 2122 2166 (924 2080 2677 2016 1924 2465 3239 3310 2997 3123 1865 1740 1685
kverage - 1808 2602 2304 2138 2227 2089 2496 2968 2646 2353 2349 2176 2747 2956 2429 2493 3261 3545 3521 3693 3458 2213 1953 18U 2544 -7.83
PLDY - -30 6 -1 -1 -1 -18 -4 14 2 -9 -4 -1 [ 1" -6 -4 26 3 16 2 ¥ -5 - -
Code - VRV RVEV  AVAV KBS gk RERR RVEV  BVRV  RVAV k833 sREX RVURV RVEV ke SYRY O fyRV yyWY VYUY YUYV AVEV  SVRV sysy
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Test Point (deg)

BURNER

BURNER

BURKER

BURNBR

BURNER

BURNER

BURNER

BURNER

FAG
4igh -
Low -
Average
PLDY -
Code -
FAS
figh -
Low -
kverage
PLDX -
Code -
FA4
High -
law -
Average
Bub% -
Code -

High -
Law -
hverage
PuD% -
Code -

High -
Low -

Average -

LYY -

Cede -
TAl

High -

Low -

Average -

PLDY -
Code -
FF6
Righ -
Low -
Average
PLY% -
Code -
&3]
High -
Low -
Average
PLLY -
fode -

0

3210

012
-3
(123

2465
2133
2301

-12
(2113

1996
1694
1853

-18
[2233

12
1835
1879

-2
(1111

2166
1894
2042

(323

3081
1929
(221
3328
3083
3184

E13

3313

Y4y

2983
2188
2704

-4
WA

1782
3468
Y

3685
138
3496

(1313

3254
2767
3065

b1

2728
2155
2540

VY

32l
215§
2882

iy

2702
amn
2489

-12
(312

3081
2638
2909

(1224

ey
2942
2301
2528
$VLy
3885
un
204
$Vsy
4190
2887
I

ww

4218
3832
{142

39

4423
2128
3586

ww

457
4085
4516

42

1404
2715
2929

Yy
2563
224
2338

(2235

anes
2069
2201

iy
mn
2887
3224
vw
4155
un
1081

wwv

1038

VEY

2324
1731
1915

-16
Wy

2689
2069
249§

Wy

284
2576
2809

sy

3095
1438
1860

-3
Yy

1975
1833

-18
s1d

2L
2406
2110

(122

Ny

il

313

E212

3n
1552
2832

-1
iy

4218
3496
1ns

(2323

2833
233
2112

AWy

2068
1694
1922

-1§
b33

2754
PHT]
4170

(121

3328
1Y
2906

(2]
34
2664
2976

VeV

AIR DISTRIBUTION ANALYSIS
BASEBLINE INNBR ZONE AIR DISTRIBUTION ANALISIS

Burner

135 150 165 180 195 210 225 w0 255 270 285 300 315 330 M5 Average

3308 2833 3025 2997 2794 3269 3181 3298 3067 2563 2406 2833 2901 3388 3343

2312 2302 2289 2304 2048 2166 2887 2716 2166 2221 1924 1804 2601 2677 2289

1656 2568 2772 2696 2272 2891 3043 2930 2385 2326 2063 2587 2931 315 4% 2903
-3 -1t -5 -1 -2 -0 5 1 -13 -0 - -1l -0 9 -l

BVEV  RVEV VAV RVRV BSS SRR RSV SBRE SVEV SVRY BReR  SVRY ARV

2955 333 3419 3MT 3611 3388 3138 3095 2860 3254 3284 301 3449 496 2955

2601 2626 2874 3181 2842 2969 2833 2453 2E§1 2700 2787 2754 2887 2728 2664

2185 3083 322 MM 33T 364 3038 2675 2739 3083 2960 291 3271 1938 2768 3209
-8 -4 l -4 -3

8% SVRY RREE BERE RBRE REER BERE O RVEV  BRRK BEER O RREE O SEEE RERY O AVHV RRR%

3915 3269 3298 3674 M4 2820 2715 2638 21%4 27RO 2702 3196 3589 3511 3313

2180 2613 2820 2887 2490 2359 2278 2185 2280 417 2310 2411 011 de1r 2502

3101 2959 3038 3180 2713 2871 2495 2432 2652 2645 2535 29T 4p 3260 2732 369
-1 -1 -4 O L L -6 § -

VRV RVEV  REER 833 RURV RSP sREf BERE BREE B8RP KRR RURV SR RESr ayey

2382 2551 2851 2080 2016 1884 2406 3181 3138 3225 4225 4225 4120 3269 2626
1975 2090 1750 1613 1477 1452 1527 1934 2677 2664 2715 3766 2955 1884 192
2186 2320 2048 1856 1749 1592 2064 2784 2854 2833 3700 4001 3385 2190 2386 At
-6 -1 -2 - -8 -39 U 7 § i {2 53 i -16 -9
55 3% VRV SVRV SV SVSY VSV VRV S33 0 k83 YWY VY VY

2016 2166 2210 2324 2255 2155 1844 3123 3284 3284 3574 3865 3881 2780 2406
1604 1613 1855 1855 (845 1460 1493 1703 2539 2417 2539 3284 2613 1787 1667
1723 1930 2021 2045 2065 1679 1729 2620 3062 2724 3225 3605 2929 2216 1862 2271
2t -8 -t 10 -9 - -u 15 35 Al L] 59 29 -2 18
VSV BVEV KRR RVRV  RRRE O RVRV  SVEV VRV KUV BVSV VUVY Vv Wy

2613 2588 3715 2833 2563 2453 2301 3109 3881 3915 4016 4016 3848 3181 2563
2289 2133 2155 2188 2133 1835 1865 2133 2938 2613 27H4 3589 2014 2255 1985
2462 2352 2446 2470 2361 2021 2053 2825 3581 3056 3610 3808 3162 2591 2160 2623
$80 RERE VRV RVRV  R4RE SVRY  RRSE VAV VWY WWWY  WVEY WYV RSy vy
2887 2477 3095 3196 3768 4120 3398 3TI 33 MY 3025 2928 28M4 2860 2312
2144 2048 2210 2794 2069 3388 3109 3053 3053 2820 2514 2576 2588 1955 1552
2382 2261 2786 3012 3481 3716 3345 3212 3192 2996  27ir 2779 2730 2269 1755 2843
-6 -20 -2 6 1] 3 18 13 12 5 . -5 -2 -4 - -3
SVEV  HESE RVEY  BEE YWY VUV BBt sRRE ERER BERE  d888 S83% VAV SyY

3123 2833 3109 3621 3ETH 3842 3333108 3123 JM2) 3067 2901 3404 3589 3328

232 2335 2601 2780 3284 3053 °M2 274 T4 2794 2677 2826 2626 3067 2048

2520 c625 2884 MO4 3427 3197 3096 2905 2988 2932 2828 2705 M2l 3306 2418 un
-1y 12 -3 15 15 8 { -2 1 -1 -5 -9 5 -1

BYBY RREE RRER O RVRY RERE ERRE SRER REBE KEEE KRR EREE BR8P RVRV BB8E dyHY

]

Deviation

315

14.04

12.62

-4

-19.32

-6.78

5.64

Velocity
Peak

4552

1857

4225

1881

4016

120

278
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AIR DISTRIBUTION ANALYSIS
BASBLINR INNER ZONE AIR DISTRIBUTION ANALYSIS

Burner % Velocity
Test Point (deg) 0 15 30 [1] 60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345 Average Deviation Pesk
BURNER  FF4
kigh - 3181 3123 3138 3782 4332 4350 2083 3343 3373 2166 1865 2901 2969 2689 2794 2820 2626 2914 2897 3053 3081 3¢ 3328 3419 4350
Low - 2044 2301 2860 2997 3669 1934 1884 2780 2027 1373 1460 1544 2504 2312 2301 2602 78T 1975 2588 2382 2563 2576 3053 3025
hverage - 2545 2849 2973 3603 4158 2567 2615 3199 2406 1608 1609 2482 1648 2477 2584 2635 2071 2594 2813 2588 2788 3109 3213 32 2123 -1
PLD% - -7 § ] 32 53 -6 -4 17 -1z -4 -4 -9 -3 -9 -5 -3 - -5 3 -5 H i 18 18
tode - VRV RVRY RRkk RVEY VYUY RVEV  RREE RVSV RVRV RVEV SVEV REBt KERE g RREE SVEV  BVEV  KEEE RVAV SREE O RVEV  BRRE BReR
BURNER  FF3
High - 3011 3025 3225 3196 2942 2767 2551 2539 2551 2233 2406 2359 3025 2069 2441 2144 3589 3832 4051 4172 4051 3637 3181 2833 1172
Low - 2417 2394 2820 2741 2576 2233 2177 2188 2080 1944 1985 2006 1996 2335 1855 1658 1884 1123 3225 352 3284 2874 2188 2335
Average - 210 2796 3004 2904 2739 2475 2364 2370 2209 2128 2139 21B1 2857 2656 2065 1893 3062 3527 3TIZ 3%} M 3181 2503 2596 2120 -3
PLDX - -0 3 10 1 1 B & A Y | N Y B S | -2 R T B 13 30 16 {2 U 17 -8 -5
Code - $REE RVEY  BSRX RREE RKRT RRRE RRRE O BRED RERR RREE BERE O RRRE SVEV  SVRV  SVRV RVEV  BVEY Yy VRV BVRV B3
BURNBR  FF2
High - 2526 3181 315i 3095 2312 2613 2794 2677 2514 2453 2741 2702 2754 2728 2406 (845 3025 313 3298 3653 3750 3717 2987 2613 3750
Low - 2144 2324 2638 2069 2058 2188 2406 2370 2048 2112 2286 2382 2221 2144 1477 1561 1502 2638 2490 2221 3053 2702 2166 2278
dverage - 2313 2807 2965 2343 2185 2466 2647 2482 2226 2291 2517 2526 2575 2403 1748 1672 2575 3047 2818 3180 3496 3068 471 2413 2551 -4.3
PLD% - -9 10 16 4 U -3 [ - -1 -0 -1 -1 | -6 -3 U 1 1§ 10 4] 37 20 -3 -5
Code - FEEE O RVEV  REEY BURV  REEE RRRE RREE KRRE RREE RRRE BERE O RRRE BKKY RURV  KVEY  R6R% BVEV SVEV RVRY yywy VYUV sVEY et
BURNER  FFI
High - 2199 2807 2702 2347 2221 1894 2477 3298 3284 2613 2221 2417 3039 2942 2794 2983 3219 3T} MI3B 48D 4085 4068 2626 2278 4085
Low - 2006 2037 2155 2058 1759 1731 1787 2382 2221 2080 1996 1996 2244 2221 1622 1740 2406 2901 2526 2526 3123 2441 2006 1914
Average - 2101 2564 2348 2184 1936 1816 2261 3055 2532 2282 2LL4 2203 2773 545 1975 2458 2952 3130 2765 3132 3735 2767 2188 2126 2498 11,28
PLDY - -16 3 -6 -1y -2 -2 -9 13 1 -4 -1 -2 11 i - -2 18 25 11 25 50 1 -2 -15
Code - BEEE O ORVEV  RVEV  RREE RVRV  RRRR BVRV  RVEV  SVSV  SVRV  BERE ¥R3E RVEV  KVEV  RVEV  RVEV  RVRV  BRRE O BERE RVEV UVVY O VVVV  SVRV sE#R
BURNEBR KB
Righ - 2638 2502 2833 3268 3574 3496 3254 3343 3328 2942 2420 2833 3BML 4016 3932 3669 2715 2677 2080 2133 2417 3039 2901 2901 4016
Low - 1694 2090 2255 2601 3025 2942 1778 1428 2588 2155 2058 2090 2626 3419 3225 2490 2255 1924 1712 1782 1844 2255 2500 1712
Average - 2199 2378 2661 3046 3343 3184 2236 2856 2903 2391 2229 2851 3309 3817 3519 2835 2506 2102 1883 193¢ 2214 2720 2772 201 2649 -5,88
TLDX - -1 -1 0 15 1] 20 -8 8 1 -1t -1§ -4 25 4 kR 1 TS SR | Y H S | 3 5 -
Code - YRV RERR RVRV RVEV  RRRR RRKX VRV HVEV RVRV VRV BEER O SVRV VY VYUY KERE RVEV  RREE REEE RVEV  RVSV pEdr Ry4V
BURNER  #B5
Figh - 2188 2465 2689 3782 4102 3999 3766 3898 3669 3328 2289 2441 3239 3U81 3233 3239 2097 3328 3264 3167 3225 81 3053 2767 4102
Low - 1904 2027 2144 2370 3465 3254 3269 3138 3025 2133 1816 1806 2016 2638 2877 274l 2576 2551 2928 2874 2955 2860 2626 2027
iverage - 2040 2215 2444 3375 @41 3565 3478 3434 3258 2381 1992 2153 2859 2869 3048 2925 2725 3138 3116 3068 3089 2978 2761 2266 2876 2,19
gLox - - - -4 1 kL) U i 19 R § S B4 -1 -0 f 2 -§ 9 8 1 1 { -4 -
Code - $HEE £RRE AVEV VYWY FRES O RVRV  RVEV  RVEV  RVEV  kRRp SRE% k¥RR RREE RVEV KRER O REEE BREE RRER 38R BVRY
BURNER  “B4
High - 2551 2833 3527 3898 3948 4034 3848 3343 3328 3388 2244 2928 3358 3196 2601 2754 2860 2874 27B4 2847 2860 3011 3081 308! 4034
Low - 2080 2048 2514 3313 3358 3181 3053 2860 2807 2006 1740 1816 2601 2429 2301 2278 2465 2576 2441 2861 2651 2539 2651 2101
Average - 2268 2514 3247 3646 3625 3550 3373 3079 3104 2286 1902 2582 3099 2633 2437 2545 2715 2743 2612 2689 2698 2753 2828 2436 2807 -0.25
PiD% - -1y =10 16 30 29 27 20 10 1n -9 -3 -8 10 -6 -1 -9 -3 -2 -1 -4 -2 |
tade - kREE VRV Ry VUV UVVV RRRR ppkk AVRY RVEV SVEV BVEV  RVSY $845 kERE B3R BERF KRR RREX H00r fedd kR3E AUV
BURNER  #BI
High - 2429 2080 2155 2429 2244 2027 2359 2335 1914 2069 1884 2027 1934 1914 1694 1914 3053 3848 3782 3TIT 3637 3313 2199 2428 1848
Lw - 1750 1768 1845 I%44 1778 1R40 1649 1388 1412 1712 420 1649 1640 1452 1444 1596 1676 2702 2847 2983 3138 2006 1649 1604
Average - 1963 1970 2030 2282 1981 1817 2137 1572 1728 1870 1614 1823 1803 1606 1594 1743 2688 3520 3195 3449 3398 2319 1800 2178 2166 AR
FuD% - -9 -9 -6 § -9 -8 -1 A2 -0 -4 <28 <16 -1T .26 -26 -20 20 63 18 59 57 T -7 1
fade - S L 1L O Ll SR ST {2 Y A S T S AL A 1 A A 1 A SR 1AL A S S TS AT S ST S TS S 1 I A A EXSS I 1'% S V£
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ALR DISTRIBUTION ANALYSIS
BASELINR INNER ZOME ALR DISTRIBUTION ANALYSIS

. Burner % Velocity
Test Peint {deg) 0 15 30 45 60 5 90 105 120 1 150 185 180 195 210 226 240 255 270 285 300 315 330 345 Average Deviation Peak
BURNER  F2
High - 2210 2177 2638 2490 2210 1613 1552 1845 2063 G016 2144 2122 2066 2715 2702 2133 3025 oSl 3284 3898 3790 3TRQ 2664 2122 3898
Low - 1428 1527 1894 2090 1460 1238 1289 1420 1750 1676 1787 1904 1914 1924 1835 1787 1694 2406 2887 3025 3343 2221 1787 1768
Average - 1633 1944 2325 2248 1635 1358 1459 1704 1928 (795 1988 2011 2047 2392 2119 1964 2461 2860 3093 3546 3560 2640 2057 1941 2196 -21.96
PLDY - =% -l ] 2 - - w2 - -1 -3 -8 -1 § -4 -1 12 30 L) 61 b2 ) - -1
Code - SVEY  RVAV  AVEV  RRRE RURV O BVEV  RREE SVEV KRR kT RREE RERE BREE O SURY SVEV dest BVEY  3VsY 3 VWY VIV sV e
BURNER  FEI
High - 2166 2651 2715 2133 1996 1965 2244 2166 1955 2359 2833 2677 2417 2312 1712 1791 2969 3358 3269  3T6G 3669 3358 2874 2539 3766
Low - 1955 1944 1649 1703 1510 1552 (694 1816 1731 1s4f 2133 2101 2037 1552 1404 1396 1604 2820 2429 2677 3095 2613 2441 18
Average - 2052 2286 1993 1879 1720 1748 1889 1966 1B3T 2114 2519 2403 2023 1754 1532 1631 2593 3135 2816 3432 3270 2857 2585 2110 2265 -19.52
PLD% - -4 | b L A B X RS ARSI -1 it 6 2 - - -8 It 38 1] 52 i 2§ 15 -1
Code - BREE RVEV RVAV  RVRV  SVRV  AVRV  SVEV RERE RRRE RURV RVRV SVRV R KVRY RERE O RVRV RVEV BRRE SVEV WVWY VL P 1T I Ve
BURNER  REI
High - T OA00L TR REE 4405 4314 4016 3733 4155 3782 3434 3095 3766 3750 3284 3025 3181 3AZT  M419 338 3328 3328 239 391 515
Low - 2166 2112 2601 a4l 1865 3848 2807 2001 3358 2677 2210 2244 2539 2887 2514 2551 2780 2983 3109 2820 2983 2801 2042 2090
Average - 472 2585 3022 3T 4184 4100 3208 MTO 3672 3089 2537 2G4l 3421 3276 QTR 2838 2997 3324 3286 304G 31T 3086 311l 3162 Y 13.14
PLDX - - -1 -8 U 3 2 t 9 15 Y| B 1 yoo-i -1 -6 i 3 -4 -0 -3 -2 -1
Code - VY ARV tyRy o WYwY Y a8y SVRV  RVEV BVEV  BVRV  RVRV RVEV RRRE BERE REEE O BSRE BREY BBER B8R ReEE SRRV
BURNER  R2
High - 3480 3388 3313 3965 3999 4034 3589 3313 333 8L J0MT 3109 3815 3832 3152 3701 448 2820 318t 3181 3511 3480 3821 3889 W03
Low - 3025 2914 Y0B1 30B1  3BBB 3225 2497 2576 3053 2312 2037 2122 2626 2901 2780 2881 2244 2336 2651 2881 3011 3210 3238 3067
Average - 3288 3191 3208 3653 3779 3610 2802 3034 3189 2656 2332 2698 3474 3126 2936 3363 2543 2636 2889 3061 3325 33N 46 4T et 11.13
PLDY - 5 2 3 11 u 1 -1 -3 P L I IR 1t -0 -8 8§ -9 -6 -8 -1 § 8 10 10
fode - KEE MR BBEE VYWY VVVY VRV RVAV  RREE O SURV O RVEV  RVEV O UVVV VWUV #REE O UWUY RVRV  are BREE KRBE 0 SR BEE £33 diH
BURNER  RD3
High - 53 3196 3404 4068 4207 4207 3932 33 3637 M04 2359 2441 3011 3196 225 2914 3011 D05 2842 2928 2780 2794 3465 3663 4207
Low - 2165 2166 2741 3109 3832 3574 2027 2255 3123 2133 1996 1996 1874 2502 2588 2453 2576 2626 2576 2394 2289 2381 23 3152
dverage - 2298 2778 3147 3731 398 3929 2628 2892 3308 2530 2151 2050 2972 %97 23%4  28BY 2899 2822 Q768 2623 2521 2577 0B} M20 2884 2.48
oLo% - -20 -4 8 29 38 K3 -4 0 15 -0 -2 -2 -1l 3 -1 -8 -6 -1 -4 9 - -l 7 19
Code - ST VLY £ 2 T UYVU  RVRV KR RURU RRER O SREE VSV RVRV  kERE RRRE SRRE RRRE BREE EREE RKEE RRRE RURV #EKH
BURNER  AD{
digh - 3449 3388 3496 2181 3138 2955 2887 3123 333 3313 MM ITIT 3511 M4 2526 1996 2681 3574 4085 4386 A5TL 4515 4190 4016 4571
Low - AT80  2TA1 2983 2M41 2429 2324 2394 2526 2702 2767 2983 2983 2715 I84F 1412 1561 1826 2312 3081 3388 3982 3574 3589 3067
Average - 32203095 3171 2987 2827 2544 2657 2898 2986 3106 3205 3287 3122 2451 1753 1839 2365 3102 3721 3883 4308 3845 18N 3363 1066 8.90
PLD% - § 1 3 -3 -4 -1 -1 -5 -3 1 5 1 PR B K ] 1 2 6 I} 25 2% 10
tode - EREE O BREE RRRE O FREE AVEV RVEV  ERER BRKE REER O EREE RREE O BERE O QVEV VRV SVAV  AVEV SVRV BVRV VRV WVW VW sy
BURNER - RDS :
digh - 3621 3848 34 2914 2860 2754 2626 2429 2613 2942 2928 2465 2406 2312 1894 2199 2969 3434 2874 2794 3865 4608 4515 3832 4608
Law - 3167 3254 2626 2663 2304 2417 2144 2027 2080 2335 2121 1894 1955 iTAD 1649 1622 1894 2382 2301 1370 2101 3328 3511 32
iverage - 3370 3448 2875 2774 2573 2576 2290 2166 2397 2650 2415 2182 2186 1814 1785 1948 2504 2944 2550 2181 3214 4213 3882 MM 2688 -447
FLD% - 2 28 7 3 -4 -4 -1 -1 - S I L I £ Y S L Y+ -1 9 -5 -1 20 51 i 29
Code - $REE 0 KREE O RVSY KRR RERS BRRE  RRET O ORREE O RURV  RVEV VRV VSV RRRR O RVEV  s33 GVRV BVRY SUSY RRRC SVEV RV YWY YWY s
BURNER  RDE
Bigh - 10 3465 3298 3225 2097 2874 2620 2754 2780 3025 3480 3465 2715 2664 2453 2837 3225 3605 3637 4034 4180 4051 2689 2833 4190
Low - 2383 2394 2955 2807 2664 2453 2312 2210 2335 2613 2847 2441 2441 2166 (712 1797 2359 3039 2370 2382 3782 24 2133 2266
Average - 2736 3030 3109 2992 2812 2688 2514 2508 2591 2819 3233 2736 254 2160 934 u59 2976 3280 2871 40T 3U6L 2940 2325 2564 1804 -0.34
bLBY - -2 8 11 7 0 4 -0 -1 -8 l 15 -2 b IS [ R S 1 6 11 -5 25 il 5 -1 -8
fode - SRV RVEV  ERRE RREE RRRR RRRE ERER RERR O SRKY xdRt KREE O RVRV BRRR O ORRR O AVRV VSV RVRV REr KUV VYWY VWVY  sVEV RV
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AIR DISTRIBUTION ANALYSIS
BASBLINR INNER ZONE AIR DISTRIBUTION ANALYSIS

Burner 4 Velocity
Test Point (deg) 0 15 30 45 &0 15 90 108 120 135 130 165 180 195 210 228 a0 288 270 285 300 315 330 35 Average Deviation Peak
BURNRR  RAt
Righ - 2394 2677 3313 3558 4190 4441 4172 4016 4172 4155 3225 3313 3848 3653 3284 3123 3167 3388 35T 3542 3005 2969 3039 2042 (11}
fow - 3133 2099 2429 3025 3298 3815 3480 3527 3511 2874 1702 2715 2754 2997 2677 2502 2702 2833 3039 2874 2539 2588 2741 1884
Lverage - 2052 2463 2983 3345 3879 4078 3771 3805 3901 3296 2954 3041 3471 3293 2945 2804 2888 3138 3353 307¢ 2725 2813 2877 2192 3139 11.55
D% - -8 -2 -§ 1 24 30 20 21 24 5 -§ -3 11 § - -l -8 -0 1 2 -1 - -4 -3
Code - BRE BERE RVRV RREE VVVY VWUV BRRE SRRt RVEV  BREE SRR RERE EREE BREE SRR RRRE  S38 SR8%  S8%  #VRY
BURNBR  RH2
digh - 2860 2901 3123 3589 4386 4665 4496 3999 3915 3865 3782 2754 2887 33 3284 404 3313 3254 3373 3196 3039 3196 3196 3109 4665
Low - 2188 2526 2563 2820 3269 4102 2429 2651 3123 3109 2514 2278 2278 2728 2780 2887 3081 2083 3011 2847 2588 2754 2833 2689
tverage - 2423 2684 2847 3263 4067 4358 3036 3605 3356 3537 2888 2481 2600 3098 2971 3182 3187 3103 3196 2963 2785 2954 3003 2910 3104 10.30
FLDX - -22 - -8 5 3 {0 -2 18 8 1 -1 -20 -16 - -4 K} 3 -0 3 -5 -10 -5 -3 -6
Code - SRV tRRE B8RE SVEY VYWY YUVV  RVEV  BVEV  msb RVEV  RRES SUSY  gRer k888 BR83 633 BESE  RRKE RERR BRES MS8F 838 443
BURNER  RH3
High - 2754 06T Z3ei 4386 4405 4296 2576 3750 3782 3081 27180 3284 3637 3669 3511 3358 2638 2780 2887 2754 2677 2551 3181 3095 4405
Tow - 2289 2441 2382 2406 4120 2016 1544 1613 2539 2382 2324 2514 2477 3225 2083 2233 2101 2144 2406 2266 2289 2112 2199 2112
kverage - 2507 2791 2714 3788 4250 2762 1956 3365 2918 2649 2597 2000 3225 3432 3247 2608 2377 2578 2636 2535 2441 2361 2861 4" 2832 0.83
#L0y - -1l -1 -4 kI 50 )| 19 3 -§ -8 2 ] 21 15 -8 -6 -9 S RS L ¢ SRS § 1 -l
Cade - sReE 0 RVEV  RVRV O GVWY YUVY  EVEY  SVEV  RVEV  RVRV AR BVAV  BURV . BRR st RVRV VRV RVRV  $E85 $433 63t a4t SVSY SRV
BURNER R4
Figh - 3558 3782 4034 4172 2969 2914 3419 3343 3669 ATIT 3799 3766 3717 361 2807 2477 333 3GAL  M65 2406 4278 4225 4051 3434 {278
Lav - 2767 2969 2651 2429 2266 2058 2090 2677 2860 3298 - 3254 3269 2807 2177 2027 1934 1985 2887 2874 1161 1189 3685 2741 2677
Average - 3142 3318 3566 2882 2565 2378 3027 3085 3330 3M3 3579 36O 3271 2620 2308 2116 2848 3325 3123 1735 MY 3%i4 3220 2979 3032 1.13
ELDY - { 9 18 -5 -1 -2 -0 2 10 11 18 18 YUY 7 B 1 -7 10 I -4 10 ] 6 -2
Code - SVRV  RVEV  VVVV  VUVV  RVRV  SVEV  SVEV  RRRR  BVSV  ERSS BRRE O BREE O SVAV  SVRV VRV RVEV  SVRV  SVAY B33 aVRY  yWWY YWV sVsY
BURNER  RES
B:gh - 2874 2860 2983 3167 3109 2887 2928 2874 2702 2887 2833 2955 3167 2914 2820 2914 2526 65 3358 3109 4068 4332 4314 YU 4332
Lew - 2394 2155 2324 2767 2347 2335 2526 2382 2359 2417 2324 2441 2551 2382 1740 1631 1631 2144 2441 1874 (787 3558 3123 2370
tverage - 2662 2470 2776 2964 2729 2609 2779 2626 2528 2695 2584 2704 2027 2671 2087 1951 2154 2872 2879 2300 3394 3986 3430 2755 2131 -2.97
LD - -2 -1 2 9 -0 -4 A -4 -1 -1 -5 -1 1 BV TR A B 3 | § 5 -1§ U 6 26 1
Cade - $REE RVEV  SVAV  EBEE  SURY  SEBE RREE  SREE  BERE GERE O ASRE SREE RREE  BRER  SUSV  RVEV VSV RVEV  RVRV  SVEV WYY YWV sVsy
BURKER  RH6
bigh - 2370 2901 2887 2514 2651 2638 2901 3343 3343 2638 2406 2048 1640 1904 2027 2188 3328 3932 3881 4261 4368 4332 3067 23U 4368
Law - 3037 2144 2301 2255 2289 2382 2406 2928 2370 1924 1578 1420 1257 1404 1518 1631 1855 2874 3109 3328 3898 2887 1985 1915
Average - 2204 2628 2538 2365 2499 2511 2730 3132 2666 2210 1950 1584 1407 1732 1B43 1914 2792 3587 3444 3956 4199 3322 2272 2200 2571 -8.62
PiD% - -1 2 -1 -8 -3 -2 |3 113 i -H U -38 -4§ -33 -8 - 9 i k1% 54 63 M -1z -i
Crde - $RE BVRV  RVAV  SRER  BRER B8R RERE RRRE  RVRV  AVEV  BVAV VAV RVEV  SVEV VRV BVRV  SVEV WYYV Re83 VWWY VYUY SVEY s
BURNER  RC!
High - 2928 2780 3434 4515 4441 4515 4172 4314 4296 3848 3388 3527 3542 3358 152 295% 3196 3982 3865 3388 3167 3685 3733 2860 4515
Lew - 2453 2477 2539 3123 3965 3750 3025 3298 3465 2715 2664 2860 3025 2794 2689 2233  235% 2807 3152 2417 2514 3067 2677 2335
Average - 2618 2658 3055 4184 4214 1020 3410 4062 3829 3056 2961 3301 3302 3078 2885 2572 2882 3703 3336 2642 3006 3494 2933 25N 2l 15.15
PLDY - -19 -18 -6 29 30 u 5 25 18 -6 -9 H H EUTNEY § S § B H -8 -1 8 -4 -
Cede - tREE REEE AVEV VYWY vy vy BV RVEV KRR R RSRE RERE BVRV SV SVEV B3R BVRV  SVEV  s8%e VSV f3id
BURNER  RC2
Righ - 1637 3388 2794 M9 4314 4722 4780 4190 4386 4ed1  A3LE IET  MO4 3898 3848 3848 3669 33E8  MOL I WY 458 3832 3965 180
Low - 2807 2526 2502 2526 3109 4137 3225 3343 3766 3815 2754 2664 2741 2983 3496 3328 2m41 2728 3138 3011 3081 3268 3419 3313
Average - 3041 2768 2617 3097 4022 4380 3646 3932 4018 4177 3126 2848 3108 3640 3692 3616 3035 3187 3283 3186 3321 3455 3687 3589 440 22,2
PLDY - -9 -0 - -10 17 2 [] It 11 Al -9 -1 -1 6 ! 5o 12 -1 -5 -1 -3 0 7 [
tode - YRV SVSV R3RE SUSY VYWY VYV sy T TR T Y T Y 1 A T TS YTt ST S A 1 3 T S 1 1T Y T T T2 S Y T T R T 1Y QY 11
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AIR DISTRIBUTION ANALYSIS
BASELINR INNER ZONE ATR DISTRIBUTION ANALYSIS

Test Point (deg) 0 1§ 0 (1 60 5 9 105 120 135 150 165 180 195 210 225 240 255 270 285 300 35 30 M5
BURNER  Re3
High - 1269 3298 3181 W23 4818 5300 5075 4172 3948 496 2983 2453 3542 3465 3328 3067 3138 3109 3298 33X WY %29 419 3SR
Low - 3677 2664 2613 2820 4190 4243 3181 3269 3284 2441 1914 1904 2312 2794 2601 2588 2677 2728 4741 2874 2860 3887 2983 9123
Average - 2098 3009 2933 3904 4599 4703 3578 3654 1528 2806 2198 2235 3068 3071 3136 2821 2949 244 2981 3082 3061 3139 3213 312
PLIY - -6 -6 -8 22 43 7 12 14 w -2 - -3 -4 -4 -2 -2 -4 -8 -1 -4 -4 -2 L] 3
Coce - (ST NPT S 2 L 11T VYUY SVEV  RRRE RVEV  RVSV  SVRV RVRV RREE SVRV  BRs3 BEEE RRRR RBRE RRBE BERE 4881 fitd Htnx
BURNER  Red
High - 3898 4172 4085 344D 3313 2539 26B4 2526 2133  2TM5 2651 2490 3328 3181 2689 1975 2838 4068 4102 5015 4955 4%03 4278 4085
Lov - 3368 3653 3138 3100 2507 2221 2347 1904 1622 1596 2199 2210 2112 2221 1649 1703 1712 2863 3605 3848 {44l 4102 B 3811
Average - 1540 3990 3436 3270 2830 2370 2470 2155 1797 2250 2422 28 2994 2590 1932 1846 2386 611 3898 4506 4626 4285 3995 3181
PLDS - 16 i 12 7 -7 - -1 -2 -4 -2 -2 - -2 -5 - -2 18 28 1 51 10 i H!
Cods - BREE BERE RVEV  RRRR RVAV  #R3F RRbr RVEV  RVRV  SVAV  BR¥E RREE RURV  KURV SYBV  RsRd SVEV  AVRV #8R% VWY $412 f48s
BURNER  Re3
High - 1435 1510 1502 1389 1334 1260 1337 1134 1357 1622 244l 2324 1759 1855 1740 1502  2M44 2715 2576 2820 2369 2613 19715 18M
Low - 1063 1224 1120 976 1006 947 947 913 988 1161 1469 1373 1238 1373 1289 1238 1327 1924 1452 1570 2133 1n¢1 w11 118
Average - 1249 1361 1272 1109 1173 1082 1018 992 1183 1437 2007 1671 1482 1623 1484 1345 1854 2439 1833 2329 2501 2001 1707 1441
PLDS - -0 -13 -1y -2 -2 - -3 -3 - -8 28 i -5 L 5 -l 18 56 11 49 60 28 § -8
Code - FURY  RRRE SVRV  RVRY  KVEV  RVRV  ReRE RREE RVRV  SVEV  RVSV  BVEV  SVSV  BVEV  RVEV  3kE% RVEV  YUVV  SVRY VYUV VUVY  SVEV  SVEV  sVsy
BURNER  RCE
High - 2355 2874 2820 2406 2613 2514 2955 3138 3284 3621 3527 3605 3865 3782 3701 IB1S 4225 4172 999 4331 4314 3999 496 2588
Low - 1914 1985 1955 2048 2301 2301 2210 2677 2983 2833 2767 2901 2yd2 3152 2814 2728 382 3663 2860 2983 480 2942 2221 2037
Average - 2081 2598 2180 2224 2445 2390 2693 2932 3131 3265 3155 3231 3422 3498 2851 3410 3971 1867 J2UD 3909 3832 85 2642 25
PLD% - ) B L B 4 R RS | IS ) B ¥ | -3 3 ] [} 7 13 15 -6 12 3 27 ] 28 26 s -3 -2
Code - FEEE BYRV  RVEV  REER RERR RRRE RVRV  BRER O RRER SVRV  RVIV k¥R BURV RERE KUV VN Wy ww VWV sVRV sVHY
BURNER  RG!
High - MU 244l 2847 3915 4068 4780 4515 3669 3653 3733 2820 3542 3685 3TLT 3832 33T 3480 3284 3095 3134 3039 2969 3225 1167
Low - 2037 2133 2221 2563 3558 3848 3067 3225 3368 27128 p3a4 2651 3298 3167 3269 3210 3067 2942 2626 2767 2689 2728 2741 1806
Average - 2232 2300 2615 3522 3930 4289 3429 M4 492 2970 2378 3320 3538 3382 3581 3399 J2ld 3103 2826 3008 2859 2853 3056 2067
FLD% - -2y -2 -16 13 26 38 10 10 12 -5 b 13 8 15 9 3 -1 -0 -4 -9 -9 -2 -U
Code - [ZET MR T ST 12 S A VE S A 51 1Y YUYV REE R83% SURY  RRER BURV RRKE RERE £R5F 338 BREE RERE BRRE BREE EB3 S8R 4R%% RYHY
BURNER  RG2
High - 3011 3025 3138 4155 4646 4589 3915 3898 3689 3210 2504 2794 3152 3343 3637 3631 2820 3269 3152 3025 3167 33 MES N3
Low - 3514 2471 2613 2784 3948 3208 3039 3225 2042 2177 2133 2199 2502 2901 2914 2741 2477 2588 2716 2764 2847 3011 3167 2465
iverage - 2837 2668 2887 3794 4405 3839 3340 3568 3227 2425 «314 2593 2841 3170 3399 2931 2622 3026 2938 2861 3009 - 3205 3335 2684
PLD% - 4 -3 -b 23 3 u 8 18 5 -l - -1 -5 3 10 -5 18 -2 -5 -1 -2 4 § -1
“ode - [ZIT T O A L] YYUY  SUSY bR R4 RUSV RRE SUSV SRV s3x4 884 SVEV  BR8E 4URY BRER SREE SRR 8% f38% Ry
BURNER  RG3
Figh - 3067 3685 3605 4120 4137 4741 4665 3848 3815 3373 2394 3053 4172 4051 4016 4102 4155 4423 4172 4120 3915 3782 3782 3653
Low - 41 2847 2097 2055 3766 3865 2997 2055 3025 2133 1797 1904 2677 3388 3496  IS2T 3419 ITI3 63T 404 33T 8L 3152 2465
Aversge - 2839 33D 3165 3768 3946 4321 3397 3534 3267 2457 2028 2713 3649 3828 380% 3800 3316 4078 3885 3715 3687 3392 1508 2841
LY - -18 -3 -8 4 i 25 -1 z -5 -8 4 U 6 {1 10 10 11 18 13 8 i -1 1 -8
Cade - VRV RVRY RRRE BUBV g4 VUVV VRV BURV  SYSV SVEV AURV SURY K3 R this ik LTI N I T T 1)
BURNER  RG4
Figh - 2514 3109 3511 3465 2651 2601 2651 2638 2715 2626 2626 2702 2983 3123 3152 2266 2465 3196 3328 4703 4441 4172 3388 2526
Lav - 2133 2166 2221 2278 2221 2177 2058 2324 2453 2188 2210 2221 2312 2406 1924 1613 I6%4 1835 2613 2874 3965 3123 2155 2101
bverage - 2314 2664 3083 2638 2415 2365 2285 2469 2579 2485 2431 B 2684 2804 2233 1823 1947 2309 2844 4087 4190 342 2614 2320
PiD% - -12 1 11 0 -4 -0 -1 -6 -2 -8 -1 -8 -2 g -t8 -3 - -2 8 5§ 59 3 -5 -
Cade - KRRE O RVRV  RVRV  RVEV  REEE pRRr RVEV RERR O RRRE RE5E 0 RSRE KRR SURV VRV RYRV RVRV O RVRV #VEV RVRV VWYY VR RVRV kRE

Burner
Average

1208

3056

1566

3033

3125

1084

3449

1634

%
Deviation

13.89

8,58

-

1.7§

11,05

2257

-6.40

Velocity
Peak

5015

31]

132

£180

1646

114

1703
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Test Point {deg) .

BURNER

BURNER

Ra5

RGE

dverage -
PLOX -
Code -

igh -
Loy -
Average -
PLEY -
Code -

2833
1999

YLy

2502

2138
-13
sy

2394

2252
-8
(21

AIR DISTRIBUTION ANALYSIS
BASBLINB INNER ZONE AIR DISTRIBUTION ANALYSIS

Burner

H

Average Deviation

Velocity
Peak

2677 2601 3081 4261 4296 4552
1826 1768 2188 2677 3766
2074 226 a1 35T3 0 J064 4000
-7 -0 -5 -5 o I B § n " 53
RV RVEV VRV VWY WWWY

2266 1833 1904 2901 3538
112 1327 1694 2833 1182 1248
1860 1541 1866 2517 3280 1676 3240
[ R A L 1 [ o-n 3t

AU L LU AL L L I L L 1

B 4N

4034
nl
3905

(2324

4190
3669
3904

5

1225
1269
3515
VY
LT
2490
2911

vy

3558
2221
2504

sysy

2887
194
2161

-12
VY

2612

2460

-1.19

-12.50

4199



Table 5

"B" Windbox/Burner Distribution

In Out-Of-Service Mode
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AIR DISTRIBUTION ANALTSIS
*B" WINDBOX AIR DISTRIBUTION ANALYSIS - OUT OF SERVICE

TABLE §
Summary ’ : ) : Condition Code Trigger Level {X|
Average Velocity Por All Burners = 1291.6 fpu Blocked Flow i1 10
Naxiaua High Flov Deviation = 8.17 % Vortex Action VYV 20
Rininua Low Flow Deviation = -1, % Blocked Flow & Vorter Action syt
Total Flow Deviation = 9.4 %
Test Point Velocities [Feet/Ninute}
Burner H Yelocity
Tesy 0 1t 8 15 &0 % 90 105 120 13% 150 18§ 180 195 210 225 MO 285 270 485 300 35 30 M pversge Deviation Peak
BURNER B1
Righ - 758 783 6T 81T 800 TB5 820 3N 1012 I1E% 1345 13T0 1383 14d6 1407 143D 1B45 1510 1663 1648 1462 1402 3D M9 1663
Low - 597 456 597 620 589 589 640 720 743 813 ¢85 1035 1187 1260 1012 1134 U149 1226 (243 1212 1209 422 616 462
Average - 675 699 677 698 683 651 734 804 875 1031 1198 1181 1315 1380 11m¢ 1277 1M1 1354 1484 1433 1360 1083 659 623 1016 -21.33
pLDY - REL IS TR RS § B kI A Y ) B U 1 18 1§ 1] 36 16 26 i 1 16 1 U [N | K |
Code - VSV SVRV  SVEY  BVEV  SVSY VSV SURV  SVRV  SVEV VSV KVEV VSV 888 a88x SYRV sYSV WY VYUY VUWY  d382 SUSY  sVSY  sydy
BURNRR B2
High - 1357 1339 1383 1462 1320 1567 1567 1332 1215 1428 1364 1243 1402 1402 1376 1448 1596 1588 1648 1559 545 1496 1871 152 1611
Lov - 938 981 875 910 90z 926 9% 1021 863 926 875 890D 104 1118 1176 1198 1255 1284 1266 1226 1139 1098 1198 1155
Average - 1095 1177 1064 1178 1102 1250 1199 1168 996 1199 1077 1055 1218 1253 1256 1322 41 M18 143§ M404 1365 1241 131 1313 1236 -4
PLDY - -1 -5 -l 5.1 1 -3 -5 -19 B I N | -1 1 H 1 11 15 16 u 1t [] 16 b
Code - YRV SVRV RVRY  SVRY SV WYY WUUY  SVSY  RYEY  SVRY RVSY SVEV SVRV SV tass sees WYTY VYVY  VYVY VWYY sVsY YWYY yuvy
BURNER B3
High - 1581 1559 1633 1531 1702 1603 1415 1408 164t 1766 1510 1475 1364 1782 1815 1618 1611 1663 1815 1552 18T4 1718 164l 1926 1926
Lov - 1149 1198 1155 1098 1098 1215 1088 1113 1160 1204 1149 942 1007 1220 %42 1093 1260 1278 1123 144 L34 1123 1384 1212
Average - 1363 1381 1384 1351 1463 1378 1245 1228 1445 1496 1323 114 1222 1600 1211 1367 14T 1480 1473 1390 1566 1316 1411 1525 1389 1.56
PLDY - -2 -1 0 -3 § -t -12 1 8 -5 - -12 1 -1 -2 { 1 6 ] 13 -1 § 0
Code - SYSV  BVEY  BVSV  BVEV  NVRV  SVEY  BURY  RVEV  RVEV YUYV SVEV SRV VAV WVVY  UWVY VSV VRV VY VUV VSV VWYY SVEY sVEV wVWY
BURNER B4
Righ - 178 1726 16T 1742 1663 154 1482 1475 ISTE 1510 1663 1503 1260 1462 1455 1663 1687 1798 1782 1823 173 1803 1633 1750 1823
Low - 1415 1376 1351 11T 1165 1129 1193 1064 1049 930 922 946 981 1021 {176 1302 124} {209 280 tME 416 (165 IS 1388
Average - 1542 1532 1525 4TI 43T 1338 1326 1230 1300 1142 137 1137 1119 1328 133 1484 LM46 1430 1555 1607 1301 1352 M55 1605 138t 7.66
PLDY - 1 10 10 § 3 -4 -5 -2 -1 -18 £ SRS | ] -4 -4 1 [} 3 12 16 -6 -3 § 15
Code - vy VYUV VYUV sV ess RVEV  SVEV VeV UUVY  SVEY  SVRT avev  ees WWVV O VWVY O WUVY O VWUV VWY WUVY svey  sses yywy
BURNER BS
Righ - 1603 1517 1364 1891 1790 1750 . 1588 1588 1339 {798 1782 1489 1415 1243 1249 1308 1339 (758 1734 IS8T 1988 1M3 1814 1567 1988
Low - 1171 1083 1093 1068 1326 1060 1182 155 1078 1064 1068 1098 J143 1040 1088 1068 934 1068 1435 1389 1611 1611 1260 1220
Average - 1393 1328 1218 1606 1504 1292 1308 1382 1194 1523 1227 1355 1230 1168 1163 1183 1119 1459 1559 1645 1826 1815 1555 1411 1397 8.17
PLDY - ] 4o-n 15 B -8 -6 -1 -1 §  -12 L IR ¢ B | RS | S L B ] 12 18 3 30 1 1
Code - YRV RVAY  d68t YWYV WVUV  RVSY  SUSY  sYSV  S88% YUYV GVEYV SRV gubd  dege  adst S48 SVEY VAV se8t WVUY YWY sysy
BURNER B6
Righ - 1633 1641 1626 1726 1718 1679 1710 C 1603 1679 1633 1435 1694 1758 1618 141 1408 1296 1209 1155 1237 1475 1865 1687 1618 1865
Lov - 1249 1044 1026 1215 951 1139 1187 1129 1093 1266 989 1003 144i 1383 1139 1M M0 M0 BSE 959 J054 1308 1129 1255
Average - M4 1276 1344 1563 1203 1369 1484 1254 1421 1387 1125 1497 1S40 1480 1259 1287 499 1031 1004 1088 1265 1528 1443 1386 1321 2.28
PLDX - 12 -1 2 18 -4 { 12 -5 L] § -1 1 11 12 -§ 5 S A T IS { I -4 1 § §
Code - VBV BYSY  BVRV  VUVY  WUWV  UWWV  UVVV #VSV VWVV SVEV susY VYWY SEES  BVRV  S38% sVRV USRSV SVEV  BVRV  dVEV  WYVY  VUVY  sVY



Table 6

"H" Windbox/Burner Distribution

100% Open Damper Position
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Table 6

"H" Windbox/Burner Distribution

100% Open Damper Position
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Table 6

"H" Windbox/Burner Distribution

100% Open Damper Position
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Table 6

"H" Windbox/Bumer Distribution

100% Open Damper Position
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Table 6

“"H" Windbox/Burner Distribution

100% Open Damper Position
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AR DISTRIBUTION ANALYSIS
"H" WINDBOX AIR DISTRIBUTION ANALYSIS - 100% DAMPER

TABLE 6
Sugary Candition Code Trigger Level (X]
Average Velocity For All Burners = 5753.7 fpa Blocked Flow 12323 10
Haxinun High Flow Deviation = 7,03 % Vortex Action Wyw 20
Ninimum Low Flow Deviation = “TA2 % Blocked Flow & Vertex Action LiEAES
Tota]l Flow Devistion = 14.45 %
Test Point Velocities (Feet/Minute}
Burner % Velocity
Test Point (dg) ] 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345  Average Deviation Pesk
BURNER HI
Eigh - 5761 T142 7045 7380 1216 6573 7720 7T414 6550 7465 7315 5803 6124 6301 6301 6504 6368 5044 4858 5782 TII8  TI9L 1142 G481 7720
Lov - 5198 5335 5782 5951 5637 4895 5140 5295 5256 5693 5335 3158 3184 5761 4694 4839 4312 4379 3251 3768 5007 6212 6103 4448
kverzge - 5482 6371 6369 6677 6290 5359 7069 5880 6051 7078 5877 3658 5423 6097 5204 6006 4963 4726 3995 4968 6383 6841 6515 5075 5765 .20
FLDY - -5 11 10 16 ] -1 23 2 § 23 -4 -6 6 10 S L L ) S X 11 19 "o -
tode - LA I YUYV BVRY WYYV VYWV kRRx UV UV KVEV RVEV RERR 0 SVEV BVAV BVRY BRRE 0 SVEV VRV VWYY VY
BURNER H2
Ligh - 5994 6103 6124 6190 6877 6829 6550 6735 5474 6081 6081 6146 5930 5236 6436 6527 6586 BASH 5236 G146 7021 7093 6901 6853 7083
Low - 1969 5354 B3L5 4813 5159 5845 K40 4212 3144 3211 4033 4113 4113 dG45 3028 3829 4017 4179 4295 4587 6354 4623 4587 4839
hversge - 412 5753 5788 5379 §322 6245 5369 5408 4060 5323 4496 5622 4712 4201 5651 4529 5623 4622 4861 5853 5994 H49T 6153 5N 5348 -1.08
Py - 1 8 8 1 18 17 10 P-u 0 -1 5o~z -2 i -5 5-i -4 6 12 3 15 -1
Code - KEEE O RRKE O RERE VRV YWY VUVY  VUVV  RVEV RV RVEV RVRV RVRV O XURV O YWVY O VWYY VYUV VRV RReR RVRV O WVVY O VWWY O YWYV VWYY
BURNER H3
Righ - 5121 5866 7465 6925 6550  T414 7440 7216 7720 7824 7465 7118 6806 7069 6972 6642 V7T 7903 6481 B35 6635 6877 6596 5761 7903
Lew - 448 4605 5159 4712 4969 5719 5026 5657 5887 4396 4676 6256 4913 4950 5394 5657 6323 5782 3783 4295 4517 4482 4§23 4312
Average - 4823 5218 6828 5405 5874 6767 6063 6418 7166 5458 6841 6623 5414 G136 6215 6246 VIS8 6354 4584 FI9T 4997 G027 5287 5005 5922 2,93
PuD% - -9 -12 15 -9 -1 H 2 8 2 -8 16 12 -4 4 5 5 21 T -2 16 2 -1l -5
Cade - kEr  RVEV O YVVV O #VEV  sVRV O VYWV YVWV O VWY VWVY O VWYY VWY VRV RVEV VRV kees VUVV  fVEV RVSV ke VRV dyEV sVHY
BURNER H4
Pigh - 7069 G436 045 6806 T021 7315 7216 7191 7669 6642 7955 7929 6481 5909 G124 5782 T3S TM46 1720 9930 TAMA %66 46D 666D 7935
Law - 5494 4803 5575 3953 4465 5824 5678 5514 5657 4839 5236 5414 3869 4195 4448 4414 4535 B434 4431 4345 5555 6735 4712 4712
Average - 6185 5494 6571 4811 6278 6795 6520 6242 6686 6325 7441 6438 4539 BL10 5231 6119 6043 6940 52BF BRIV 6953 7179 5380 59U 5002 31
LDy - 3 -8 $ - 5 3 ] ¢ i -u U [T { SES C SES ¢ E{{ 1 -1 -8 1§ 0 -10 ]
Cade - SRV BVRY  RVEV  SVEV  RVEV O WUYV  WWVV O VWV VWY RVEV O UVVV VYUY SVEV  RVRV  sVRY SVEV WVWY O TWVY O VWV RV vy YWVV o svsy
BURNER #5
Bigh - 5761 5575 T045 7216 90 7515 7465 6877 6301 6168 5909 6853 5887 T118 7982 7850 7216 7982 7876 6997 8061 7617 6853 6712 8061
Lew - 4988 4988 5236 4839 5276 6212 5824 5761 5063 5159 4414 4500 4379 4396 5845 4517 4839 675¢ 5178 83T4 6573 6279 6930 5335
Average - 5359 5306 6175 5407 6551 7078 6337 6186 5943 5561 4866 5581 4878 6231 7604 5363 6603 7526 6070 6536 7563 6776 6486  5R05 6158 7.03
PLDX - -3 -l 0 -2 6 15 3 0 EE S LS | -4 -2 1 2 -1 7 2 S S 23 10 § -6
Cede - BREEOEKE O RVEV AVEV YWY VUVY  eps2 RRRR O RRRt SVEV O BVRV RVRY ARV VWUV WWWY bWy VW sy (13T A 3]
BURNER H6
Figh - 5082 5178 7118 7364 7118 6948 5434 5140 6596 6596 5699 6037 6059 4212 6712 6550 6759 6806 5824 6550 6759  6G42 6059 559 1364
Lew - 3389 3417 4552 4803 4988 4694 3445 4017 4279 4969 3814 4001 331Y 3347 3663 4803 5198 5876 4876 5276 5678 S4S4 4376 4379
Arerage - 3877 4632 6384 5406 6670 5448 4033 4476 6067 5315 4325 5660 4084 3822 6059 5763 6052 5987 53T 5905 65T 5S44 5287 4915 5327 -1.42
PLDY - 21 -3 20 | 25 - -16 14 0 -1 i -3 -8 14 8 It 12 1 11 19 12 -1 -8
Cede - VRV RVEV O VVUV UV VWY YUWV RV RURV RVEU RVRY BVEU SVEV RURV O RVEV O WVVV O SVEV O VWUV YVVY s Hin F132 1111



Table 6 Graphics

H Windbox - Dampers 100% Open
Velocity Potential Profile
Topographic Diagram

Velocity Profile

IP7_001042



RH6

00060009000 O

(WdA) TVIINALOd ALIDOTAA

H WINDBOX VELOCITY POTENTIAL PROFILE
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H WINDBOX TOPOGRAPHICAL DIAGRAM
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